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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a washer for 
household use or business use, and more particularly 
to a washer for washing by spraying washing water. 

BACKGROUND OF THE INVENTION 

[0002] A conventional dishwasher for washing eating 
utensils is described with reference to Fig. 43. The con- 
ventional dishwasher comprises body 1 , washing tub 2, 
cover 3, exhaust port 4, rack 5, washing pump 8, wash- 
ing nozzle 9, drain pump 10, controller 11, feed water 
hose 12, drain hose 13, heater 14, fan 15, and water 
level detecting means 20. Cover 3 is used for opening 
or closing an opening of the washing tub, and has ex- 
haust port 4. Rack 5 accommodates the eating utensils. 
Washing pump 8 pressurizes washing water. Washing 
nozzle 9 is disposed in the lower part of washing tub 2. 
Drain pump 1 0 discharges, out of the dishwasher, wash- 
ing water reserved in the washing tub. Controller 11 con- 
trols operations of washing pump 8 and drain pump 1 0. 
Heater 14 is disposed on the bottom of washing tub 2, 
and heats washing water, and heats air during drying. 
Fan 15 is used for drying. Rack 5 is supported via rollers 
6 by a rail surface 7 formed on aside surface of washing 
tub 2. Washing nozzle 9 sprays the washing water pres- 
surized by washing pump 8, from below to the eating 
utensils held by rack 5. Water level detecting means 20 
detects a washing water level. 

[0003] For washing eating utensils, the eating utensils 
to be washed are held in rack 5 of washing tub 2, a de- 
tergent is thrown in, and an operation is started. After 
the start of the operation, firstly a feed water process of 
supplying a predetermined amount of washing water to 
washing tub 2 is performed so as to stabilize a pressur- 
ing operation of the washing water by washing pump 8. 
Washing pump 8 has centrifugal blades (not shown) and 
an electric motor (not shown) for driving them. Approx- 
imately a predetermined interval (it is hereinafter called 
washing water level) is kept between intake port 16 of 
washing pump 8 and a washing water surface. Next, a 
primary washing process is performed. In the primary 
washing process, the washing water pressurized by 
washing pump 8 and heated by heater 14 is sprayed 
together with the detergent from spray port 1 7 of wash- 
ing nozzle 9. The washing water is sprayed vertically, or 
obliquely and upwardly from spray port 17 of washing 
nozzle 9. Washing nozzle 9 is rotated substantially hor- 
izontally by reaction force of the spray. Collision force of 
the washing water sprayed from the rotating washing 
nozzle 9, the detergent, and heat are used for washing 
the eating utensil. 

[0004] After the primary washing process is per- 
formed for a predetermined period, next, a draining 
process is performed. In the draining process, the wash- 



ing water containing dirt removed from the eating uten- 
sils is discharged out of the dishwasher by drain pump 
10. Subsequently, a feed water process of supplying 
new washing water, a rinsing process of spraying the 

5 washing water from washing nozzle 9to rinse the eating 
utensils soiled with the detergent or garbage (dirt at- 
tached to the eating utensils), and the draining process 
are sequentially repeated four times. These processes 
constitute a washing process. 

w [0005] After the washing process, a drying process is 
performed. In the drying process, fan 15 feeds air into 
washing tub 2 from the outside of the dishwasher. The 
air is fed from blast duct 18 into washing tub 2 through 
blast port 19, and simultaneously heater 14 is intermit- 

*5 tently operated, thereby generating warm air. This warm 
air vaporizes water drops attached to the eating utensils 
to dry the eating utensils. In the drying process, the high- 
ly humid air in washing tub 2 is exhausted out of the 
dishwasher through exhaust port 4. 

20 [0006] However, the washing nozzle of the conven- 
tional dishwasher sprays the washing water to various 
shapes of eating utensils used in a typical home only 
from a constant direction. Sufficient washing perform- 
ance therefore cannot be obtained. When the washing 

25 water is not sprayed from the upper part of the washing 
tub during washing of an eating utensil such as a teacup 
or a soup bowl having a rim at its bottom, small garbage 
is apt to accumulate on the rim and water for rinse does 
not spread out sufficiently. Therefore, the rinsing is in- 

30 sufficient. For addressing these problems, a method of 
spraying washing water from various directions using a 
plurality of washing nozzles is proposed in Japanese 
Patent Application Non-examined Publication No. 
H5-305050. In this method, water to be reserved in a 

35 washing tub must be increased for spraying water at a 
time more than that in a prior art. 
[0007] The increase of the fed water results in longer 
time to raise temperature of the washing water. This 
method therefore requires a longer operation time, more 

40 electricity, more usage of water, and a large washing 
pump. This causes various problems such as increase 
of the cost and increase of noise or vibration due to the 
spray of much washing water at a time. 
[0008] Japanese Patent Application Non-examined 

45 Publication No. H5-1 76875 proposes a method for ad- 
dressing these problems using a plurality of washing 
pumps. In this method, however, a plurality of washing 
pumps must be disposed for respective washing noz- 
zles, and therefore volume ratio of a washing mecha- 

50 nism to an entire dishwasher increases. A space re- 
quired for washing eating utensils cannot be sufficiently 
prepared, or size of the dishwasher body increases 
more than necessary. Japanese Patent Application 
Non-examined Publication No. H5-1 76875 has these 

55 problems. 

[0009] Additionally, Japanese Patent Application 
Non-examined Publication No. H6-30853 discloses a 
washer having a structure in which a three-way valve is 
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heavily used for water division. However, when this 
washer is applied to a dishwasher that treats washing 
water containing garbage or foreign matters, operation- 
al reliability of a valve mechanism cannot be ensured. 
As a number of diversion channels increases, a number 5 
of three-way valves increases. The washer cannot deal 
with a complex discharge behavior of washing water of 
each washing nozzle, a specific abnormal sound occurs 
during a valve operation, and the cost increases. Japa- 
nese Patent Application Non-examined Publication No. io 
H6-30853 has these problems. 

[0010] As other examples of the washer spraying 
washing water, there are a component washer for re- 
moving grease or chips from a machined component by 
a machine tool or the like and a vegetable washer for 15 
removing foreign matters or chemicals attached to veg- 
etables. However, these washers have the problems 
discussed above. 

DISCLOSURE OF THE INVENTION 20 

[0011] A washer of the present invention comprises 
the following elements: 

a plurality of washing means for spraying washing 25 
water to an object to be washed from various direc- 
tions; 

a washing water feeding means for feeding the 
washing water to the washing means; and 
a controller for controlling an operation of the wash- 30 
ing water feeding means. 

Each of the plurality of washing means has a spray port, 
and the spray port sprays the washing water. The wash- 
ing water is sequentially supplied to respective washing 35 
means. 

[0012] The washer, thanks to this structure, can spray 
the washing water to eating utensils without increasing 
a water amount, and can improve a washing effect. The 
washer can also wash the eating utensils speedily, and 40 
save energy and water. 

[0013] The washer preferably further comprises a wa- 
ter dividing means disposed between the washing water 
feeding means and the plurality of washing means. The 
water dividing means includes a rotary water dividing 45 
unit having a discharge port and a divided water output 
unit having a plurality of divided water discharge ports. 
Each washing means communicates with each divided 
water discharge port. The divided water output unit is 
disposed in the rotary water dividing unit so that the dis- 50 
charge port sequentially faces to and communicates 
with divided water discharge ports when the rotary water 
dividing unit rotates. The washing water fed from the 
washing water feeding means is discharged from the 
discharge port of the rotary water dividing unit, sequen- 55 
tially fed to each divided water discharge port, guided to 
each washing means, and sprayed from each washing 
means. 



[0014] This structure further improves the washing ef- 
fect. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 is a sectional view of a dishwasher in accord- 
ance with exemplary embodiment 1 of the present 
invention. 

Fig. 2 is a fragmentary sectional view showing a 
structure of a water dividing means and flow of 
washing water in the dishwasher in accordance with 
exemplary embodiment 1 . 

Fig. 3 is an exploded perspective view showing a 
water dividing structure of the dishwasher in ac- 
cordance with exemplary embodiment 1 . 
Fig. 4 is a fragmentary sectional view showing a 
driving structure of another water dividing means of 
the dishwasher in accordance with exemplary em- 
bodiment 1 . 

Fig. 5 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 6 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 7 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 8 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 9 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 10 is a perspective view of still another washing 
means of the dishwasher in accordance with exem- 
plary embodiment 1 . 

Fig. 11 is a sectional view of a dishwasher in ac- 
cordance with exemplary embodiment 2 and exem- 
plary embodiment 1 8 of the present invention. 
Fig. 12 is a fragmentary sectional view showing a 
structure of a water dividing means and flow of 
washing water in the dishwasher in accordance with 
exemplary embodiment 18. 

Fig. 13 is a fragmentary sectional view showing a 
structure of a water dividing means and flow of 
washing water in a dishwasher in accordance with 
exemplary embodiment 3 of the present invention. 
Fig. 14 is an exploded perspective view of a water 
dividing structure of the dishwasher in accordance 
with exemplary embodiment 3. 
Fig. 15 is a sectional view of a dishwasher in ac- 
cordance with exemplary embodiment 4 of the 
present invention. 

Fig. 16 is a fragmentary sectional view showing a 
structure of a water dividing means and flow of 
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washing water in the dishwasher in accordance with 
exemplary embodiment 4. 

Fig. 17 is an exploded perspective view of a water 
dividing structure of the water dividing means of the 
dishwasher in accordance with exemplary embodi- 5 
ment 4. 

Fig. 18 is a sectional view of a dishwasher in ac- 
cordance with exemplary embodiment 5 of the 
present invention. 

Fig. 19 is a fragmentary sectional view showing a 10 
structure of a water dividing means and flow of 
washing water in the dishwasher in accordance with 
exemplary embodiment 5. 

Fig. 20 is a fragmentary sectional view showing a 
structure of a water dividing means and flow of 15 
washing water in a dishwasher in accordance with 
exemplary embodiment 6 of the present invention. 
Fig. 21 is a fragmentary sectional view of a change- 
over unit of a dishwasher in accordance with exem- 
plary embodiment 7 of the present invention. 20 
Fig. 22 is a fragmentary sectional view showing a 
spray state of the changeover unit of the dishwash- 
er in accordance with exemplary embodiment 7. 
Fig. 23 is a graph showing water spray force of wa- 
ter sprayed, during one rotation of a water dividing 25 
means, from each washing means of the dishwash- 
er in accordance with exemplary embodiment 7 of 
the present invention. 

Fig. 24 is a fragmentary sectional view of a double- 
stack rack of a dishwasher in accordance with ex- 30 
emplary embodiment 8 of the present invention. 
Fig. 25 is a fragmentary perspective view of a water 
dividing means of the dishwasher in accordance 
with exemplary embodiment 8. 

Fig. 26 is an exploded perspective view of a water 35 
dividing means of a dishwasher in accordance with 
exemplary embodiment 9 of the present invention. 
Fig. 27 is a perspective view showing spray of 
washing water in the dishwasher in accordance with 
exemplary embodiment 9. 40 
Fig. 28 is a sectional view showing a rack state in 
the dishwasher in accordance with exemplary em- 
bodiment 9. 

Fig. 29 is an exploded perspective view of a water 
dividing structure of a dishwasher in accordance 45 
with exemplary embodiment 10 of the present in- 
vention. 

Fig. 30 is a fragmentary sectional view of a change- 
over unit of the dishwasher in accordance with ex- 
emplary embodiment 10. 50 
Fig. 31 is a fragmentary sectional view of a change- 
over unit of a dishwasher in accordance with exem- 
plary embodiment 11 of the present invention. 
Fig. 32 is a fragmentary sectional view of a change- 
over unit of a dishwasher in accordance with exem- 55 
plary embodiment 12 of the present invention. 
Fig. 33 is a fragmentary perspective view of a 
changeover unit of a dishwasher in accordance with 



exemplary embodiment 13 of the present invention. 
Fig. 34 is a sectional view of a passage varying 
means of the dishwasher in accordance with exem- 
plary embodiment 13. 

Fig. 35 is a perspective view of a changeover unit 
of a dishwasher in accordance with exemplary em- 
bodiment 14 of the present invention. 
Fig. 36 is a fragmentary sectional view of the 
changeover unit of the dishwasher in accordance 
with exemplary embodiment 14. 
Fig. 37 is a graph showing variation in discharge 
pressure of each washing nozzle and a washing 
pump per cycle of a rotary water dividing unit of the 
dishwasher in accordance with exemplary embodi- 
ment 14. 

Fig. 38 is a sectional view of a water dividing struc- 
ture of a dishwasher in accordance with exemplary 
embodiment 15 of the present invention. 
Fig. 39 is an exploded perspective view of the water 
dividing structure of the dishwasher in accordance 
with exemplary embodiment 15. 
Fig. 40 is a fragmentary sectional view of a change- 
over unit of a dishwasher in accordance with exem- 
plary embodiment 1 6 of the present invention. 
Fig. 41 is a graph showing variation in discharge 
pressure of each washing nozzle and a washing 
pump per cycle of a rotary water dividing unit of the 
dishwasher in accordance with exemplary embodi- 
ment 16. 

Fig. 42 is a sectional view of a dishwasher in ac- 
cordance with exemplary embodiment 17 of the 
present invention. 

Fig. 43 is a block diagram of a conventional dish- 
washer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] A washer in accordance with an exemplary 
embodiment of the present invention comprises a plu- 
rality of washing means and a washing water feeding 
means. Each of the plurality of washing means has a 
spray port. Washing water is sprayed to objects to be 
washed through spray ports from various directions. 
The washing water is sequentially fed to the plurality of 
washing means. 

[0017] This structure allows reduction of washing 
time, consumed energy, and consumed water. Energy 
and water can be thus saved. 

[0018] A washer in accordance with another exempla- 
ry embodiment of the present invention comprises a 
rack for accommodating objects to be washed such as 
eating utensils, a washing tub for holding the rack, a cov- 
erfor opening or closing an opening in the washing tub, 
a plurality of washing means having a spray port for 
spraying washing water to the objects to be washed 
from various directions, a washing water feeding means 
for pressurizing the washing water, a controlling means 
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for controlling the washing water feeding means or the 
like, and a water dividing means. The water dividing 
means, which includes a driving means, is disposed in 
a passage for feeding/discharging the water (it is here- 
inafter called feeding/discharging passage) for connect- 
ing the washing water feeding means with the washing 
means. The washing water is sequentially fed to the plu- 
rality of washing means. 

[0019] This structure allows spray of washing water 
to any object to be washed from a plurality of directions 
without increasing fed water. High efficient washing for 
allowing speedy washing can be thus realized, and a 
number of rinsings is decreased. Consumed energy and 
also consumed water are therefore reduced. Especially, 
when the washer washes eating utensils, the eating 
utensils can be arbitrarily set into the rack and thus a 
setting position and a setting method can be freely set, 
in addition to the production of the advantageousness 
discussed above. As a result, setting ability is further 
improved. 

[0020] The washer of this exemplary embodiment 
preferably has the following structure. 
[0021] The water dividing means comprises an aque- 
duct, a discharge port, a rotary water dividing unit, and 
a divided water output unit. The aqueduct guides the 
washing water pressurized by the washing water feed- 
ing means. The discharge port is disposed in any sur- 
face of a substantially cylinder, and discharges the 
washing water guided by the aqueduct. The rotary water 
dividing unit is rotated by the driving means as a driving 
source. The divided water output unit has a plurality of 
feeding/discharging passages, covers the rotary water 
dividing unit, and sequentially feeds the washing water 
to the washing means. In this structure, one movable 
component is employed for the plurality of feeding/dis- 
charging passages, and thus changeover between 
channels is allowed. As a result, a simple and reliable 
water dividing apparatus can be realized. 
[0022] A plurality of discharge ports are formed in the 
rotary water dividing unit, and the washing water is sup- 
plied to the plurality of washing means. This structure 
increases washing water sprayed to the objects to be 
washed per unit time, and improves washing perform- 
ance in a short time. 

[0023] The driving means is structured so as to set an 
arbitrary rotation speed. This structure allows washing 
water amount sprayed from each washing means to 
vary in response to quantity and quality of dirt adhered 
to eating utensils or the like. As a result, washing time 
is optimized to improve the washing performance, the 
washing time is reduced, or energy is saved. 
[0024] The driving means preferably includes a rota- 
tion angle detecting means for detecting a rotation an- 
gle. The washing water can therefore fed to a specific 
feeding/discharging passage for any time, and washing 
energy corresponding to degree of dirt of the objects to 
be washed can be applied. 

[0025] The driving means is preferably structured so 



as to forwardly and reversely rotate. When the washing 
water is sprayed between specific washing means, the 
washing water does not need to be fed to the washing 
means other than a washing means contributing to 
5 washing. As a result, efficient washing is allowed. 

[0026] The plurality of discharge ports formed in the 
rotary water dividing unit are disposed at respective po- 
sitions where rotation tracks of them are not identical. 
The rotary water dividing unit can be made compact, 
10 and its rotating 1 radius can be made small. The feeding/ 
discharging passage is easily assigned to each washing 
means. A structure where the feeding/discharging pas- 
sage is not bent is allowed, so that pressure loss in the 
feeding/discharging passage can be reduced. There- 
's fore : discharge force of the washing means is increased 
to improve washing performance, or the washing water 
feeding means is downsized to downsize a mechanism 
unit. 

[0027] At least one of the plurality of divided water dis- 
20 charge ports is preferably disposed in a surface sub- 
stantially vertical to a rotating shaft of the rotary water 
dividing unit. Thanks to this divided water discharge 
port, washing water guided by the aqueduct has low 
channel resistance and is fed directly to the washing 
25 means. Therefore, the discharge force of the washing 
means is increased to improve washing performance, 
or washing waterfeeding means is downsized to further 
downsize the mechanism unit. Reaction force of the 
spray of the rotary water dividing unit applied to a driving 
30 shaft of the driving means can be also reduced, so that 
a mounting structure of the driving means becomes sim- 
ple. 

[0028] The rotary water dividing unit is preferably dis- 
posed substantially horizontally. The rotary water divid- 
es ing unit for dividing water to the plurality of washing 
means is structured so as to have a short radius and be 
long in the longitudinal direction. An optimum length of 
the feeding/discharging passage can be set for each 
washing means disposed at a different position in a 
40 washing tub. Installing ability of the water dividing ap- 
paratus itself onto the lower part of the washing tub can 
be further improved. A water dividing structure having 
the feeding/discharging passage of which a number of 
bendings is smaller can be formed, so that passage 
45 pressure loss in the water dividing means can be re- 
duced. 

[0029] The driving shaft of the driving means is pref- 
erably disposed in the substantially same direction as 
flow direction of washing water discharged from the 

50 washing waterfeeding means. The driving means is dis- 
posed on the opposite side of the discharge port of the 
washing waterfeeding means with respect to the rotary 
water dividing unit. The driving means can be thus dis- 
posed between the discharge port of the washing water 

55 feeding means and the aqueduct. Therefore, pressure 
loss in the channel decreases, and a structure between 
the driving shaft of the driving means and the rotating 
shaft of the rotary aqueduct is simplified. A seal dis- 
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posed between the driving shaft and the driving source 
can be formed in a simple structure, so that undesired 
increase in the cost can be prevented. 
[0030] The divided water discharge port is preferably 
disposed at a position higher than the discharge port of 
the washing water feeding means. Air in the washing 
water feeding means is thus prevented from remaining 
in water dividing means during water feeding, and the 
air flows into the washing tub through the washing 
means. This prevents remaining of the air in a casing of 
the washing water feeding means and thus entrapment 
of the air into the washing water. As a result, a trouble 
that the entrainment disturbs the start of a washing 
pump is prevented, and washing failure is prevented to 
secure stable washing performance. 
[0031] Any surface of the rotary water dividing unit 
having the discharge port is preferably conical or 
curved. Difference between an entering angle and a go- 
ing-out angle of washing waterflowfromthe rotary water 
dividing unit to the divided water discharge port can be 
therefore reduced. The passage pressure loss between 
the rotary water dividing unit and the divided water dis- 
charge port can be reduced. 

[0032] The changeover unit disposed in the water di- 
viding means preferably has a structure in which an 
opening area of at least onef irst divided water discharge 
port and a passage cross section area of a first feeding/ 
discharging passage communicating with the first divid- 
ed water discharge port are larger than an opening area 
of the discharge port. This structure can reduce the 
pressure loss of washing water flowing through the 
changeover unit. High washing and discharge force can 
be therefore obtained without using an oversize wash- 
ing water feeding means. 

[0033] The first divided water discharge port prefera- 
bly has a rectangular or substantially elliptical shape cir- 
cumferentially longer than that of the discharge port. 
This washing means communicating with the first divid- 
ed water discharge port can discharge washing water 
for a longer time than that of the other washing means. 
The discharge time of the washing means can be 
changed without changing rotation speed of the driving 
source for driving the rotary water dividing unit. There- 
fore, sufficient washing water can be sprayed to eating 
utensils from which dirt is hardly removed in an inexpen- 
sive structure. Washing time of eating utensils can be 
also reduced. 

[0034] The first feeding/discharging passage prefera- 
bly comprises two following passages: a passage of 
which cross section area changes from the cross sec- 
tion area of the first divided water discharge port to a 
passage cross section area of a second feeding/dis- 
charging passage; and a passage having a cross sec- 
tion area substantially equal to a passage cross section 
area of a second divided water discharge port. Thanks 
to this structure, circulated washing water does not in- 
crease even when the passages enlarge. Therefore, 
feed water is reduced to shorten warming time, washing 



time can be reduced, and energy can be saved. 
[0035] Circumferential direction length of the dis- 
charge port is preferably substantially equal to or longer 
than thecircular arc length between the adjacent divided 

5 water discharge ports. The discharge port thus surely 
partially matches to any feeding/discharging passage. 
Excessive pressure increase can be prevented in a pas- 
sage from the washing water feeding means to the 
washing means. Therefore, excessive load onto a con- 

10 nection part and a seal part in the washing passage is 
prevented from extremely reducing endurance reliabili- 
ty. 

[0036] The circumferential direction length of the dis- 
charge port is preferably substantially equal to or longer 
15 than the sum of a circular arc length of any divided water 
discharge port and the circular arc length between the 
adjacent divided water discharge ports. Amount of cir- 
culated washing water discharged from the washing wa- 
ter feeding means can thus be always kept constant. 
20 Therefore, the pressure variation of a connection part 
and a seal part in the feeding/discharging passage is 
prevented, and the reduction of the endurance reliability 
is prevented. Washing energy discharged individually 
from each washing means varies periodically, but wash- 
es ing energy discharged from the whole washing means 
is always constant. Therefore, constant washing energy 
can be applied to the eating utensils to allow efficient 
washing of the eating utensils. 

[0037] The changeover unit disposed in the water di- 

30 viding means preferably has a rotary water dividing unit 
including a plurality of discharge ports. All discharge 
ports can be prevented from simultaneously communi- 
cating with the divided water discharge ports during a 
changeover operation. Washing water discharged from 

35 the washing water feeding means is thus prevented 
from simultaneously discharging from the plurality of 
washing means. Therefore, a small amount of feed wa- 
ter can drive the washing water feeding means, that is 
a small motor having low power can be used. A mech- 

40 anism unit can therefore be downsized. A body capable 
of washing more eating utensils or the mechanism unit 
is downsized , thereby downsizing body volume. As a re- 
sult, an installation area required for installing the wash- 
er is decreased, and the installing ability is improved. 

45 [0038] At least one of the plurality of discharge ports 
preferably has a rectangular or substantially elliptical 
shape circumferentially longer than those of the other 
discharge ports. A small amount of fed water can thus 
drive the washing water feeding means, though the plu- 

50 rality of discharge ports have different opening area. 
Spray time of the washing means to the divided water 
discharge port is changed periodically in response to 
longitudinal length of the rectangular shape, thereby 
preventing interference between the washing means 

55 and thus preventing reduction of the washing perform- 
ance. 

[0039] The plurality of discharge ports and divided 
water discharge ports are preferably arranged in the ro- 
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tary water dividing unit and the divided water output unit, 
respectively, so that washing water is always dis- 
charged from any one of the washing means during 
washing. When the rotary water dividing unit rotates, a 
part or the whole of the opening of the discharge ports 
certainly matches to the opening of the divided water 
discharge port wherever the discharge ports lie. There- 
fore, any one of the washing means can always spray 
the washing waterto eating utensils orthe like, and thus 
washing efficiency is further improved in a limited wash- 
ing time. 

[0040] At least one of the plurality of divided water dis- 
charge ports preferably has a rectangular or substan- 
tially elliptical shape circumferentially longer than those 
of the other divided water discharge ports. The feeding/ 
discharging passage, which communicates with this di- 
vided water discharge port has a cross section area larg- 
er than those of the other feeding/discharging passag- 
es. The washing means communicating with the divided 
water discharge port and the feeding/discharging pas- 
sage that have the larger cross section area, can there- 
fore repeat the following discharges of washing water: 
discharge at an usual flow rate and a low pressure and 
for a long time; and discharge at a large flow rate and a 
low pressure and for a longer time. This spray of the 
washing water has a high removing effect of garbage or 
the like adhered to the eating utensils, and washing from 
the upper part of the washing tub increases the effect. 
Variation of discharge pressure or discharge flow rate 
causes change of spray flow rate and spray angle of the 
washing means. This allows wider and more efficient 
washing of the eating utensils orthe like. 
[0041] The divided water output unit preferably has a 
passage varying means for varying the passage cross 
section area of the divided water discharge port or the 
feeding/discharging passage. Flow rate and pressure of 
washing water flowing to the washing means communi- 
cating with the feeding/discharging passage having the 
passage varying means are arbitrarily switched. When 
there are less eating utensils, the passage varying 
means is fully closed to stop spray from a part of the 
washing means. This increases the spray time from the 
other washing means, and exhibits high washing per- 
formance in shorter time. For washing extremely soiled 
eating utensils, high-pressure washing is effective. Nar- 
rowing the passage varying means thus allows spray of 
the washing water at high pressure, and therefore al- 
lows speedy washing. The washing method can be thus 
changed in response to quantity and quality of dirt ad- 
hered to the eating utensils orthe like. 
[0042] The controlling means preferably has an oper- 
ating method of spraying washing waterfrom any wash- 
ing means. The washing water discharged from the 
washing waterfeeding means can befedtoany washing 
means by changeover of the discharging passage con- 
necting to each washing means. The washing is there- 
fore performed without increasing fed water. The wash- 
ing water is thus sprayed to the eating utensils from a 



plurality of directions though flow rate is low, so that high 
washing performance is obtained. 
[0043] The water dividing means preferably has a ro- 
tational position detecting means. The controlling 

5 means preferably controls the operating method so that 
washing water is sprayed from a substantially upper part 
or side part in the washing tub in closing of at least any 
rinsing process of a washing process. The washing wa- 
ter is thus sprayed from a substantially upper part in 

10 closing of the spraying process of the washing water, so 
that dirt such as garbage adhered to an object to be 
washed is prevented from remaining on the object, and 
the dirt is certainly washed out. Therefore, the dirt such 
as garbage and the washing water containing the dirt is 

15 speedily discharged out of the washer, and the rinsing 
performance is improved. 

[0044] The water dividing means preferably has a 
structure for arbitrarily controlling a feeding time of 
washing water to each washing means. The controlling 

20 means preferably controls the operating method so that 
spray time of each washing means is arbitrarily set for 
spray. The spray time of the washing means for mainly 
washing eating utensils accommodated into the rack 
can be arbitrarily set depending on hardness-to-remove 

25 of the dirt adhered on the eating utensils. Therefore, 
even when an extremely dirty object to be washed is 
included, remaining of the dirt is prevented and the 
washing performance is improved. 
[0045] The controlling means preferably controls the 

30 operating method so that first spray time that is spray 
time of each washing means in a primary washing proc- 
ess is longer than second spray time that is spray time 
of each washing means in a rinsing process. Thus, the 
optimum spray of washing water is allowed in each proc- 

35 ess. For example, washing is focused on a local part in 
the primary washing process, and the washing water is 
speedily and widely sprayed in the rinsing process. High 
washing performance can be therefore realized. 
[0046] The water dividing means preferably has a 

40 structure for feeding washing water to only a specific 
washing means. The controlling means preferably con- 
trols the operating method so that the washing water is 
selectively sprayed to eating utensils held in a partial 
region in the rack. Thus, the washing means can be se- 

45 lectively operated depending on type or amount of ob- 
jects to be washed. The objects to be washed can be 
concentratively and efficiently washed. 
[0047] For accommodating a substantially equal 
amount of a substantially identical type of objects to be 

50 washed, a plurality of racks are preferably disposed in 
the washing tub. In other words, the rack structure is not 
one in which a single rack simply and entirely accom- 
modates the objects type-by-type used by a maximum 
number of persons, but one in which each of a plurality 

55 of racks can accommodate a set of eating utensils used 
by respective one to three persons. Thus, when less 
persons have their meals than usual or eating timings 
of the family are different from each other, the eating 



7 



13 



EP 1 264 570 A1 



14 



utensils can be washed efficiently and speedily in re- 
sponse to variation of number of eating persons. 
[0048] The controlling means preferably controls the 
operating method so that all washing means sequential- 
ly spray washing water in the primary washing process 
orthe rinsing process. In otherwords ; while the washing 
is performed with the washing means only partially op- 
erated, all washing means are temporarily used to wash 
the entire inside of the washing tub. The inside of the 
washing tub can be therefore kept clean. 
[0049] At least one of feeding/discharging passages 
preferably communicates with a function means other 
than the washing means. This requires no new washing 
passage, and allows washing water discharged from the 
washing water feeding means to be fed to the function 
means. This feeding operation is performed by control- 
ling washing flow rate, spray time, and its timing using 
the water dividing means. Therefore, the function 
means is inexpensive, and the well-controlled washing 
water can be directly used. The feeding/discharging 
passage can be used as a driving source of a movable 
unit such as an open/close valve disposed in the func- 
tion means. Asolenoid valve orthe other driving source 
is not required. 

[0050] At least one of the feeding/discharging pas- 
sages preferably communicates with a draining pas- 
sage for draining washing water out of the washer. This 
allows elimination of adrain pumpfordrainingthewash- 
ing water in the washing tub. Therefore, volume of a 
washing mechanism unit can be reduced to reduce vol- 
ume and cost of a product, or washing volume of the 
same product can be expanded. 
[0051] The function means preferably has a function 
of a foreign matter collecting means for collecting for- 
eign matters contained in washing water. The foreign 
matters in the washing water can be thus certainly col- 
lected without newly forming a passage for collecting the 
foreign matters. The washing water used for the final 
rinsing process does not need to be passed among the 
foreign matters. The washer can therefore have high 
rinsing performance. 

[0052] At least one of washing means preferably com- 
municates with a washing means for rotating and spray- 
ing washing water. A plurality of washing means can 
thus spray the washing water to objects to be washed 
from various directions. Therefore, high efficient wash- 
ing performance can be obtained independently of 
shapes, setting positions, or a setting method of the ob- 
jects to be washed. 

[0053] The washing water feeding means is prefera- 
bly vertically installed. The aqueduct of the water divid- 
ing apparatus can be thus installed at a level higherthan 
the discharge port of the washing water feeding means 
and lower than the height of the lower part of the wash- 
ing tub limited. The level of a mechanism unit (a washing 
pump, a drain pump, or a fan) formed in the lower part 
of the washing tub can be lowered. 
[0054] A plurality of washing means preferably jet air 



sequentially. Washing water containing dirt can be thus 
removed from objects to be washed during a drain op- 
eration in the rinsing process. The rinsing performance 
can be therefore improved. Drying air is efficiently jetted 
5 to the objects in a drying process. The drying perform- 
ance can be therefore improved. The washing water is 
not sprayed simultaneously from the plurality of washing 
means, but sprayed sequentially. A small blast means 
can be used. 

w [0055] The washing water feeding means preferably 
has a function as a blast means. Conventionally, when 
a blast means is newly installed in the washing passage, 
a mechanism for preventing washing waterfrom intrud- 
ing into the blast means is required. The washer of the 
*5 present embodiment, however, does not require the 
mechanism. The washer is therefore simpler and inex- 
pensive. 

[0056] Exemplary embodiments of the present inven- 
tion will be described hereinafter with reference to the 
20 accompanying drawings. 

Exemplary embodiment 1 

[0057] Fig. 1 is a sectional view of a dishwasher in 

25 accordance with exemplary embodiment 1 of the 
present invention. Fig. 2 is a fragmentary sectional view 
showing a structure of a water dividing means and flow 
of washing water in the dishwasher. Fig. 3 is an explod- 
ed perspective view showing a water dividing structure 

30 of the dishwasher. Fig. 4 is a fragmentary sectional view 
showing a driving structure of another water dividing 
means of the dishwasher. Fig. 5 is a perspective view 
of still another washing means of the dishwasher. Fig. 
6 is a perspective view of still another washing means 

35 of the dishwasher. Fig. 7 is a perspective view of still 
another washing means of the dishwasher. Fig. 8 is a 
perspective view of still another washing means of the 
dishwasher. Fig. 9 is a perspective view of still another 
washing means of the dishwasher. Fig. 1 0 is a perspec- 

40 tive view of still another washing means of the dishwash- 
er. 

[0058] In Fig. 1 , the dishwasher comprises body 21 , 
washingtub22, cover23, exhaust port 24, rack25, roller 
26. rail surface 27, washing pump (washing water feed- 
45 ing means) 28, washing nozzle (washing means) 29, 
spray port 17, washing nozzle 30, washing nozzle 31 , 
washing nozzle 32, drain pump 33, heater 34, water di- 
viding apparatus 35, and controller (controlling means) 
38. 

50 [0059] Cover 23 is used for opening or closing an 
opening in the washing tub. Exhaust port 24 is formed 
in cover 23. Rack 25 accommodates eating utensils, 
and roller 26 rotates. Rail surface 27 is disposed on a 
side face of washing tub 22. Washing pump (washing 

55 water feeding means) 28 pressurizes washing water. 
Washing nozzle (washing means) 29 is disposed in the 
lower part of washing tub 22. Washing nozzle (washing 
means) 30 is disposed in the upper part of washing tub 
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22. Washing nozzle (washing means) 31 is disposed on 
the back face of washing tub 22. Washing nozzle (wash- 
ing means) 32 is disposed on the left face of washing 
tub 22. Rack 25 is supported by rail surface 27 through 
rotating roller 26. Washing nozzle29 sprays the washing 
water to the eating utensils through spray port 1 7 while 
turning. 

[0060] The right face of washing tub 22 has a washing 
nozzle (not shown) that sprays the washing water while 
turning. A total of five washing nozzles are thus dis- 
posed. Washing nozzle 29, washing nozzle 30, washing 
nozzle 31 , washing nozzle 32, and the washing nozzle 
(not shown) for the right face constitute a washing 
means. Drain pump 33 drains out of the dishwasher, the 
washing water reserved in washing tub 22. Heater 34 
heats the washing water, and heats air during drying. 
Heater 34 is disposed in the bottom part of washing tub 
22. Water dividing apparatus 35 is disposed in feeding/ 
discharging passage 37 for connecting discharge port 
36 in thewashing pump with each washing nozzle. Con- 
troller (controlling means) 38 controls washing pump 28, 
drain pump 30, and water dividing apparatus 35. 
[0061] In Fig. 2 and Fig. 3, the dishwasher comprises 
aqueduct 39 for guiding the washing water pressurized 
by the washing pump, a rotary water dividing unit 40, 
driving motor (driving means) 42, divided water output 
unit 43, rotating shaft 45, oil seal 46, stationary position 
sensor 48, and frame 49. 

[0062] Rotary water dividing unit 40 has two dis- 
charge ports 41 formed in the side face of a substantial 
cylinder, and discharge ports 41 discharge the washing 
water guided by aqueduct 39. Rotary water dividing unit 
40 is rotated by driving motor (driving means) 42 as a 
driving source. Divided water output unit 43 involves ro- 
tary water dividing unit 40, and has a divided water dis- 
charge ports 44 communicating with five feeding/dis- 
charging passages 37. Rotating shaft 45 connects a 
driving shaft (not shown) of driving motor 42 with rotary 
water dividing unit 40. Divided water output unit 43 has 
an oil seal 46 for watertightly sealing a gap between it 
and rotating shaft 45. 

[0063] Aqueduct 39, rotary water dividing unit 40, driv- 
ing motor 42, and divided water output unit 43 constitute 
a water dividing means. Rotation detecting disk 67 hav- 
ing rotation angle detecting slit 50 and stationary posi- 
tion detecting slit 51 on its peripheral part is coaxially 
fixed to rotating shaft 45. Rotation detecting disk 67 de- 
tects a rotation angle of rotary water dividing unit 40 with 
rotation angle detecting sensor 47 fixed to aqueduct 39. 
Stationary position sensor 48 is used for positioning to 
match a hole position of discharge port 41 to that of di- 
vided water discharge port 44. Frame 49 supports the 
driving motor, and fixes driving motor 42 to aqueduct 39. 
For supporting driving motor 42, frame49 for supporting 
the motor may be structured integrally with aqueduct 39 
in a positioned state. Driving motor42, rotation detecting 
disk 67, rotation angle detecting sensor 47, stationary 
position sensor 48 for positioning, and controller 38 con- 



stitute a rotation angle detecting means. 
[0064] Driving motor 42 described in the present ex- 
emplary embodiment has a direct current motor that is 
easily varied in rotation speed and rotation direction by 
5 controller 38. However, driving motor 42 is not limited to 
this, a geared motor including a change gear may be 
used in consideration of use at low speed rotation. An 
alternating current motor may be used depending on a 
control method or a motor size. In the present exemplary 
10 embodiment, as the rotation detecting means for detect- 
ing a stationary position and a rotation angle during ro- 
tation of rotary water dividing unit 40, a combination of 
an optical sensor using a light receiving/emitting ele- 
ment and rotation detecting disk 67for passing or shield- 
's ing light is used. However, the rotation detecting means 
is not limited to this, stepping motor 68 capable of con- 
trolling change of rotation speed and switching of rota- 
tion direction as shown in Fig. 4, or a motor (not shown) 
including an encoder is used. Such a structure can pro- 
20 duce a similar advantageousness. 

[0065] Referring to Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, 
and Fig. 10, there are illustrated combinations of wash- 
ing nozzles disposed at the tips of the water dividing ap- 
paratus (not shown). In these drawings, washing water 
25 is sprayed sequentially to wash eating utensils and 
cooking utensils, namely objects to be washed. The 
washing nozzles are configured as, for example, the fol- 
lowing combination: rotating nozzle 52 for spraying the 
washing water while turning and bar nozzle 53 (Fig. 5); 
30 rotating nozzle 54 and fixed nozzle 55 (Fig. 6); two upper 
and lower rotating nozzles 56, 57 (Fig. 7); two rotating 
nozzles 61 , 62 disposed in the upper part, two rotating 
nozzles 63, 64 disposed in the lower part, and rotating 
nozzles 65, 66 disposed on left and right side faces, re- 
35 spectively (Fig. 8); only a plurality of fixed nozzles 58, 
59, 60 (Fig. 9); rotating nozzles 130, 131 , 132 for spray- 
ing the washing water while rotating in a drawer type 
washer (Fig. 1 0); or a rotating nozzle and atower nozzle 
(not shown). Thus, washing nozzles having a different 
40 combination can be used depending on conditions such 
as a size and a shape of the washing tub, or whether 
the washer has a single rack or a double-stack rack. 
[0066] A basic operation of the dishwasher is similar 
to that of a conventional dishwasher, and therefore the 
45 descriptions of the operation are omitted. 

[0067] Operations and functions of water dividing ap- 
paratus 35, namely a characteristic structure of the 
present embodiment, will be hereinafter described. 
Washing water pressurized by washing pump 28 flows 
50 through aqueduct 39, and discharges from discharge 
port 41 formed in rotary water dividing unit 40. At this 
time, rotary water dividing unit 40 is rotated by driving 
motor 42, so that the washing water discharging from 
discharge port 41 , sequentially discharges from five di- 
55 vided water discharge ports 44, and flows to respective 
washing nozzles. The washing water is sequentially fed 
to washing nozzle 29 (lower face), washing nozzle for 
the right face (not shown), washing nozzle 32 (left side 
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face), washing nozzle 31 (back face), and washing noz- 
zle 30 (upper part). Thus, the washing water is not si- 
multaneously fed to five washing nozzles, but sequen- 
tially fed to them. Therefore, the washing water can be 
sprayed to any object to be washed from a plurality of 
directions without increasing fed water. 
[0068] Dirt adhered to eating utensils or the like can 
thus be washed out speedily, and high efficient washing 
can be realized. Detergent or dirt attached to the eating 
utensils can be rinsed speedily, so that a number of rins- 
ings can be decreased. The number of rinsings can be 
decreased without increasing water for one feeding. 
Therefore, heating time of the washing water using the 
heater can be reduced, and energy and water can be 
saved. 

[0069] A number of washing nozzles can be in- 
creased without increasing fed water, so that a washing 
method can be provided in which the washing water is 
10); or a rotating nozzle and a tower nozzle (not shown). 
Thus, washing nozzles having a different combination 
can be used depending on conditions such as a size 
and a shape of the washing tub, or whether the washer 
has a single rack or a double-stack rack. 
[0070] A basic operation of the dishwasher is similar 
to that of a conventional dishwasher and therefore the 
descriptions of the operation are omitted. 
[0071] Operations and functions of water dividing ap- 
paratus 35, namely a characteristic structure of the 
present embodiment, will be hereinafter described. 
Washing water pressurized by washing pump 28 flows 
through aqueduct 39, and discharges from discharge 
port 41 formed in rotary water dividing unit 40. At this 
time, rotary water dividing unit 40 is rotated by driving 
motor 42, so that the washing water discharging from 
discharge port 41 , sequentially discharges from five di- 
vided water discharge ports 44, and flows to respective 
washing nozzles. The washing water is sequentially fed 
to washing nozzle 29 (lower face), washing nozzle for 
the right face (not shown), washing nozzle 32 (left side 
face), washing nozzle 31 (back face), and washing noz- 
zle 30 (upper part). Thus, the washing water is not si- 
multaneously fed to five washing nozzles, but sequen- 
tially fed to them. Therefore, the washing water can be 
sprayed to any object to be washed from a plurality of 
directions without increasing fed water. 
[0072] Dirt adhered to eating utensils or the like can 
thus be washed out speedily, and high efficient washing 
can be realized. Detergent or dirt attached to the eating 
utensils can be rinsed speedily, so that a number of rins- 
ings can be decreased. The number of rinsings can be 
decreased without increasing water for one feeding. 
Therefore, heating time of the washing water using the 
heater can be reduced, and energy and water can be 
saved. 

[0073] A number of washing nozzles can be in- 
creased without increasing fed water, so that a washing 
method can be provided in which the washing water is 
sprayed to objects to be washed such as eating utensils 



from various directions. Therefore, when the user tries 
to set the objects into the rack, a user need not select 
setting positions and a setting method of placing the ob- 
jects vertically or bottom upward. The user can freely 

5 set the objects to be washed. The dishwasher can have 
high setting ability. The dishwasher can have sufficient 
washing performance even for an eating utensil such as 
a square bowl, a deep and small bowl, or a square plate 
that cannot receive sufficient washing water because of 

10 spray from a single direction. 

[0074] Water dividing apparatus 35 has not a change- 
overvalve orthe like in feeding/discharging passage37. 
Water dividing apparatus 35 has a mechanism of switch- 
ing each feeding/discharging passage 37 between sub- 

15 stantially cylindrical rotary water dividing unit 40 rotated 
by driving motor 42 and divided water output unit 43. 
Therefore, intrusion of a foreign matter into the washing 
water does not cause malfunction of the changeover 
valve, and thus the water dividing apparatus can be sim- 

20 pie and have unit reliability. 

[0075] Two discharge ports 41 are disposed for five 
divided water discharge ports 44. Vertical and horizontal 
dimensions of each divided water discharge port 44 are 
equal to those of each discharge port 41 . The washing 

25 water can thus simultaneously be fed to two washing 
nozzles. Spray time in which each washing nozzle 
sprays the washing water during one rotation of rotary 
waterdividing unit 40 is two times longer than spray time 
of the case that the number of discharge ports 41 is one. 

30 Discharge pressure of the washing water decreases a 
little, but washing power higher than that in a prior art 
can be secured. That is because eating utensils held in 
the upper rack (not shown) are conventionally washed 
only by the lower washing nozzles, but in the present 

35 embodiment, they are washed also with the washing 
water sprayed from the upper part of washing tub 22. 
Therefore, amount of washing water sprayed to the ob- 
jects to be washed per unit time is increased, and the 
washing performance is improved. 

40 [0076] Driving motor 42 can freely set a rotation speed 
of rotary water dividing unit 40 with controller 38. For 
example, when less dirt is adhered to an eating utensil 
such as a teacup or an eating utensil used for salad, the 
dirt is instantly washed out and removed from the eating 

45 utensil only by spray of washing water. In this case, the 
spray time from one washing nozzle is not made long, 
but the rotation speed of rotary water dividing unit 40 is 
made high and the washing water is sprayed to the eat- 
ing utensil in unit time from various directions. This al- 
so lows speedy and more efficient washing. On the contra- 
ry, when an extremely dirty eating utensil to which much 
part of an egg or oil is adhered is washed, the spray time 
from one washing nozzle during one rotation of rotary 
waterdividing unit 40 is made long. This improves wash- 

55 ing performance comparing with a case in which the 
spray time is not made long. Thus, amount of the wash- 
ing water sprayed from each washing means is varied 
in response to quantity and quality of the dirt adhered to 



10 



19 



EP 1 264 570 A1 



20 



eating utensils, thereby optimizing and thus improving 
the washing performance, shortening a washing time, 
or saving energy. 

[0077] Using rotation detecting disk 67, rotation angle 
detecting sensor 47, and stationary position sensor 48 
for positioning, driving motor 42 can recognize a rela- 
tively positional relation between discharge port 41 in 
rotary water dividing unit 40 and five divided water dis- 
charge ports 44. For example, for reducing washing 
time, times for sprays from the washing nozzles in the 
lowerpartand upperpartof washingtub22can bemade 
longer than spray times of the other washing nozzles. 
The spray of the washing water to a cover causes in- 
crease of washing noise, but for minimizing the spray 
the spray time from the washing nozzle on the backface 
may be shorterthan the spray times of the other washing 
nozzles. Thus, the washing water can be fed to a spe- 
cific feeding/discharging passage for any time, washing 
energy can be applied in response to a degree of dirt of 
the objects to be washed, and the washing performance 
can be improved. Washing noise can also be reduced. 
[0078] Driving motor 42 rotates forwardly or reversely 
under control of controller 38, so that the motor can ar- 
bitrarily rotate clockwise or counter-clockwise. For ex- 
ample, when eating utensils are set only on a right half 
in the rack in the dishwasher shown in Fig. 8, washing 
water is sprayed only from rotating nozzles 62. 64, 66 
to most efficiently wash the eating utensils. When rotary 
water dividing unit 40 is rotated only in a single direction, 
the washing water is also fed to rotating nozzles 61 , 63, 
65 for washing the left side in the rack where no eating 
utensil is placed, and therefore washing is inefficient. 
However, in addition to use of rotation angle detecting 
sensor 47 and stationary position sensor 48 for position- 
ing, controller 38 controls driving motor 42 to rotate it 
forwardly or reversely. The washing water can be there- 
fore sprayed to only rotating nozzles 62, 64, 66, and ef- 
ficient washing is allowed in response to setting posi- 
tions of eating utensils. As a result, speedy washing is 
allowed, and energy is saved. 

[0079] In a washing method using a plurality of wash- 
ing nozzles, generally, a feeding/discharging passage 
is required for each washing nozzle to increase fed wa- 
ter. When only fixed nozzles are used as shown in Fig. 
9, many spray ports 1 7 are required for securing a pre- 
determined washing performance. In the present em- 
bodiment, however, at least one or all of washing noz- 
zles are rotating nozzles that spray washing water while 
turning. Therefore, in spite of a smaller amount of fed 
water, the washing water can be sprayed to objects to 
be washed from various directions. High efficiency 
washing can be obtained independently of shapes, set- 
ting positions, and a setting method of the eating uten- 
sils. 

[0080] The driving means controls the rotary water di- 
viding unit so as to match the opening position of dis- 
charge port 41 to that of divided water discharge port 44 
during a draining process. This allows the washing wa- 



ter to discharge out of the washer without remaining in 
the water dividing apparatus, the washing nozzles, and 
the feeding/discharging passages. Therefore, garbage 
and detergent components contained in the washing 

5 water are discharged, and thus the washing perform- 
ance and the rinsing performance are improved. The 
present invention is not limited to the method of match- 
ing the position of a discharge port to that of a divided 
water discharge port, and rotary water dividing unit may 

10 be continuously rotated. The latter case also produces 
a similar advantageousness. 

[0081] In the washer of the present embodiment, the 
following elements do not need to be integrally formed, 
and each element may be individually formed. The ele- 

15 ments are, for example, the means for controlling rota- 
tion speed or rotation direction (normal or reverse) of 
the driving motor, a rotation angle detecting means, and 
the washing nozzles including a rotating nozzle. A dish- 
washer has been described in the present embodiment, 

20 but the present invention is not limited to this dishwash- 
er. The washer structure of the present embodiment 
may also be employed for a washer having a process 
of spraying washing water during the washing and the 
rinsing for removing foreign matters may also employ. 

25 The washer having the process of spraying wash ing wa- 
ter is, for example, a component washer for removing 
grease or chips of a component machined by a machine 
tool or the like, a washer for a semiconductor wafer, or 
a vegetable washer for removing foreign matters or 

30 chemicals from vegetables. In this case, a similar ad- 
vantageousness is produced. 

Exemplary embodiment 2 

35 [0082] Fig. 11 is a sectional view of a dishwasher in 
accordance with exemplary embodiment 2 of the 
present invention. 

[0083] The washer of the present exemplary embod- 
iment differs from that of exemplary embodiment 1 in 

40 the following structure. Washing pump 28 is disposed 
vertically. Feed water port 81 of the washing pump 28 
is disposed in the lower end of the washing pump. Dis- 
charge port 36 of the washing pump 28 is disposed in 
the upper part of feed water port 81 of the washing pump 

45 28 and projects substantially horizontally. Divided water 
discharge port 44 is disposed higherthan discharge port 
36. Stationary position sensor48 for detecting a station- 
ary position of rotary water dividing unit 40 and rotation 
angle detecting sensor 47 for detecting a rotation angle 

50 during rotation of rotary water dividing unit 40 have a 
micro switch, and rotation detecting disk 67 having con- 
caves is combined with them. In addition to detecting 
methods shown in exemplary embodiment 1 and exem- 
plary embodiment 2, a detecting method employing a 

55 sensor using magnetism may be also used. 

[0084] Elements of exemplary embodiment 2 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
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are omitted. 

[0085] Operations and functions of the washer will be 
described hereinafter. 

[0086] Washing pump 28 is disposed vertically in the 
lower part of washing tub 22. In a feed water process 
for feeding the washing water to washing tub 22, the 
driving means controls the rotary water dividing unit so 
as to face the position of discharge port 41 to that of 
divided water discharge port 44 before the feeding. Oth- 
erwise, the driving means controls the rotary water di- 
viding unit to continuously rotate it during the feed water 
process. In a conventional washer having a horizontally 
placed washing pump, discharge port 36 of the washing 
pump is positioned in the upper part. In this case, water 
dividing apparatus 35 must be disposed in the further 
upper part, and the height of a mechanism unit must be 
increased. In the present embodiment, however, wash- 
ing pump 28 is disposed vertically, so that discharge port 
36 of the washing pump can be disposed at a lower po- 
sition. Therefore, air exhausted from washing pump 28 
can flow through water dividing apparatus 35 and 
smoothly go out of each washing nozzle, even when the 
mechanism unit is lowered. 

[0087] Regarding a positional relation between dis- 
charge port 36 and divided water discharge port 44, di- 
vided water discharge port 44 is disposed higher than 
discharge port 36 of the washing pump with reference 
to the floor su rface for receiving body 21 . During the wa- 
ter feeding, air from washing pump 28 does not remain 
in water dividing apparatus 35, and flows into washing 
tub 22 through washing nozzles 29, 30, 31 , 32. This pre- 
vents troubles that the air remains in acasing of washing 
pump 28, entrainment of the air into the washing water 
occurs, and therefore the washing pump does not work. 
As a result, washing failure is prevented and stable 
washing performance can be secured. 
[0088] The elements depending on the arrangement 
of the washing pump and a height relation between the 
washing pump and the divided water discharge port as 
described in embodiment 2 do not need to be formed 
integrally, and these elements may be independently 
formed. 

Exemplary embodiment 3 

[0089] Fig. 13 is a fragmentary sectional view show- 
ing a structure of a water dividing means and flow of 
washing water in a dishwasher in accordance with ex- 
emplary embodiment 3 of the present invention. Fig. 1 4 
is an exploded perspective view of a water dividing 
structure of the dishwasher. 

[0090] The washer of exemplary embodiment 3 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. A plurality of discharge ports 41 are verti- 
cally separated from each other by any distance in the 
axial direction of rotary water dividing unit 40. Rotation 
tracks of discharge ports 41 are not identical. Washing/ 
discharging passages 37 having divided water dis- 



charge port 44 are disposed on different planes. 
[0091] Regarding the displacement of rotation tracks 
of discharge ports 41 , the rotation tracks of discharge 
ports 41 may be overlapped each other, or the rotation 
5 tracks may not be overlapped each other at all. Any one 
of these structures produces advantageousness of the 
present invention. When the rotary water dividing unit is 
formed substantially horizontally, feeding/discharging 
passages 37 can be formed at any right and left posi- 
10 tions of the divided water output unit. Therefore, a wash- 
ing means, a water dividing means, andthe other mech- 
anism units can be arranged optimally. 
[0092] Elements of exemplary embodiment 3 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 

[0093] Operations and functions of water dividing ap- 
paratus 35, namely a characteristic structure of embod- 
iment 3, will be described hereinafter. Regarding a po- 
sitional relation of the plurality of discharge ports 41 in 
rotary water dividing unit 40, discharge ports 41 are dis- 
posed at positions where respective rotation tracks of 
the plurality of discharge ports 41 are not identical. Ro- 
tation radius of rotary water dividing unit 40 can bethere- 
fore decreased while an opening area is kept equal to 
that in a structure where discharge ports 41 are dis- 
posed on a substantially identical track. Assignment of 
feeding/discharging passages 37 to a plurality of wash- 
ing nozzles 29, 30, 31 , 32 is facilitated in the lower part 
of washing tub 22, and thus water dividing apparatus 35 
is downsized and the installing ability is improved. Bend- 
ing frequency of feeding/discharging passages 37 is 
low, andthereforethe pressure loss in feeding/discharg- 
ing passages 37 can be reduced. As a result, discharge 
force of washing nozzles is increased and the washing 
performance is improved, or a washing pump is down- 
sized to further downsize the mechanism unit. 

Exemplary embodiment 4 

[0094] Fig. 15 is a sectional view of a dishwasher in 
accordance with exemplary embodiment 4 of the 
present invention. Fig. 16 is a fragmentary sectional 
view showing a structure of a water dividing means and 
flow of washing water in the dishwasher. Fig. 17 is an 
exploded perspective view of a water dividing structure 
of the water dividing means of the dishwasher. 
[0095] The washer of exemplary embodiment 4 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. One of divided water discharge ports 82 
is formed in a face substantially vertical to rotating shaft 
45 of rotary water dividing unit 40. Discharge ports 83 
are formed in not only a side face of rotary water dividing 
unit 40 but also a top face of it. 

[0096] Elements of exemplary embodiment 4 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 
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[0097] Operations and functions of the washer will be 
described hereinafter. Water dividing apparatus 35 is 
vertically placed in exemplary embodiment 1 , so that all 
of a plurality of divided water discharge ports 44 dis- 
charge the washing water substantially vertically to ro- 
tating shaft 45 of rotary water dividing unit 40. The wash- 
ing water flowing upwardly in rotary water dividing unit 
40 discharges from discharge ports 41 , changing its flow 
direction by about 90°. A pressure loss therefore occurs 
in this stage. Especially, when the washing water is fed 
to washing nozzle 29 for spraying the washing water 
from the lower direction, this pressure loss largely af- 
fects the washing performance. In exemplary embodi- 
ment 4, however, a channel is not bent substantially ver- 
tically by rotary water dividing unit 40. Therefore, the 
washing water guided by aqueduct 39 is fed directly to 
washing nozzle 29 through discharge port 83 and divid- 
ed water discharge port 82. 

[0098] The pressure loss can be minimized. There- 
fore, discharge force of washing nozzles is increased 
and the washing performance is improved, or a washing 
pump is downsized to further downsize a mechanism 
unit. The structure discussed above decreases force in 
a thrust direction that is applied to driving shaft 80 of 
driving motor 42, and reduces reaction force of the spray 
(radial force) of the washing water discharged from dis- 
charge ports 41 in rotary water dividing unit 40. There- 
fore, a mounting structure of driving motor 42 is simpli- 
fied, and an inexpensive dishwasher is obtained. 

Exemplary embodiment 5 

[0099] Fig. 18 is a sectional view of a dishwasher in 
accordance with exemplary embodiment 5 of the 
present invention. Fig. 19 is a fragmentary sectional 
view showing a structure of a water dividing means and 
flow of washing water in the dishwasher. 
[0100] The washer of exemplary embodiment 5 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0101] Rotary water dividing unit 84 is disposed so 
that its axis is directed substantially horizontally. Driving 
shaft 71 of driving motor 86 is disposed in a substantially 
same direction as a flow direction of washing water dis- 
charged from washing pump 28. Driving motor 86 is dis- 
posed on the opposite side against discharge port 36 of 
the washing pump with respect to rotary water dividing 
unit 84. 

[0102] Elements of exemplary embodiment 5 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 

[0103] Operations and functions of the washer will be 
described hereinafter. Since the axis of rotary water di- 
viding unit 84 is directed substantially horizontally, dis- 
charge port 36 of the washing pump, aqueduct 87, and 
rotary water dividing unit 84 can be arranged substan- 
tially coaxially. A plurality of feeding/discharging pas- 



sages 37 can be horizontally disposed in the side face 
of rotary water dividing unit 84. Rotary water dividing 
unit 84 can thus be configured in aslendershape having 
a small diameter. Pressure loss in a path from discharge 

5 port 36 to discharge port 89 can be minimized. Lengths 
of feeding/discharging passages can be thus optimized 
for washing nozzles 29, 30, 31 , 32 disposed at different 
positions of washing tub 22. Water dividing apparatus 
35 itself can also be disposed in the lower part of the 

10 washing tub, and the installing ability of water dividing 
apparatus 35 is also improved. A water dividing struc- 
ture where the number of bendings of feeding/discharg- 
ing passages 37 is less can be obtained, and therefore 
the passage pressure loss in water dividing apparatus 

15 35 is reduced. 

[0104] Regarding the arrangement of driving motor 

86, driving motor 86 is disposed on the opposite side 
against discharge port 36 of the washing pump with re- 
spect to rotary water dividing unit 84. Driving motor 86 

20 does not therefore need to be disposed between dis- 
charge port 36 and aqueduct 87. When driving motor 86 
is disposed between discharge port 36 and aqueduct 

87. a water dividing structure where a path between 
them is bent is required, the pressure loss increases, 

25 and a connecting structure between driving shaft 71 and 
rotating shaft 85 of rotary water dividing unit 84 is com- 
plicated. 

[0105] In the washer of embodiment 5, however, the 
pressure loss in a channel is reduced, and the connect- 

30 ing structure between the driving shaft and the rotating 
shaft of rotary water dividing unit is simplified. A seal 
mechanism disposed between the rotary water dividing 
unit and the driving motor can be also formed in a simple 
structure using an oil seal. Therefore, undesired in- 

35 crease in the cost can be prevented, and the washer is 
inexpensive. 

[01 06] The washer of embodiment 5 allows reduction 
of the pressure loss in each channel where the washing 
water flows and a water dividing apparatus to be com- 
40 pact. Therefore, the washing performance extremely 
improves, and a compact and inexpensive dishwasher 
is obtained. 

[0107] The elements depending on the installation di- 
rection of the rotary water dividing unit and the installa- 
45 tion position of the driving means as described in em- 
bodiment 5 do not need to be formed integrally, and 
each element may be individually formed. 

Exemplary embodiment 6 

50 

[0108] Fig. 20 is a fragmentary sectional view show- 
ing a structure of a water dividing means and flow of 
washing water in a dishwasher in accordance with ex- 
emplary embodiment 6 of the present invention. 
55 [0109] The washer of exemplary embodiment 6 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0110] Any face of a rotary water dividing unit having 
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discharge port 96 and any face of divided water output 
unit 97 corresponding to the face of the rotary water di- 
viding unit constitute a cone as shown in Fig. 20. 
[0111] Elements of exemplary embodiment 5 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 

[0112] Difference between an entering angle and a 
going-out angle of the washing waterflowing from rotary 
water dividing unit 95 to divided water discharge port 98 
can be therefore reduced due to this structure. Pressure 
loss in a passage leading from rotary water dividing unit 
95 to divided water discharge port 98 can be thus re- 
duced. Discharge pressure of washing nozzles there- 
fore increases. Therefore, the washing performance is 
improved, a washing pump is downsized, a mechanism 
unit is further downsized, and therefore the dishwasher 
can be further downsized. Difference between the en- 
tering angle and the going-out angle may be substan- 
tially 90° or less on a plane having the discharge port in 
the rotary water dividing unit and a plane having the di- 
vided water discharge port in the divided water output 
unit. For example, these faces are planar, spherical, or 
curved. Such structure produces a similar advanta- 
geousness. 

Exemplary embodiment 7 

[0113] Fig. 21 is a fragmentary sectional view of a 
changeover unit of a dishwasher in accordance with ex- 
emplary embodiment 7 of the present invention. Fig. 22 
is a fragmentary sectional view showing a spray state 
of the changeover unit of the dishwasher. Fig. 23 is a 
graph showing water spray force of water sprayed from 
each washing means of the dishwasher, during one ro- 
tation of a water dividing means. 
[0114] The washer of exemplary embodiment 7 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0115] As shown in Fig. 21 , rotation detecting disk (ro- 
tational position detecting means, controlling means) 67 
having rotation angle detecting slits (rotation angle de- 
tecting means) 50 and stationary position detecting slit 
(rotational position detecting means) 51 on its outer pe- 
riphery is coaxially fixed to rotating shaft 45. Rotation 
angle detecting sensor (rotation angle detecting means, 
sensor using receiving and emitting of light) 47 fixed to 
aqueduct 39 detects a rotation angle of rotary water di- 
viding unit 40. Stationary position sensor (rotational po- 
sition detecting means, sensor using receiving and emit- 
ting of light) 48 for positioning is disposed at a position 
where the opening of discharge port 41 matches to that 
of specific divided water discharge port 44. Stationary 
position sensor 48 for positioning is used for matching 
the opening position of discharge port 41 to that of di- 
vided water discharge port 44. Rotational position de- 
tecting means comprises stationary position sensor 48 
for positioning, stationary position detecting slit 51 , and 



rotation detecting disk 67. 

[0116] By using rotation angle detecting sensor 47 
and stationary position sensor 48, the washing water 
can be discharged from a specific washing means, and 

5 the controlling means can know which discharge port 
41 matches to divided water discharge port 44. Station- 
ary position detecting slit 51 is formed at such position 
that a state where both rotation angle detecting sensor 
47 and stationary position sensor 48 detect light or nei- 

10 ther of them detects light occurs only once for one rota- 
tion of rotation detecting disk 67. A plurality of rotation 
angle detecting slits 50 formed in rotation detecting disk 
67 are formed at positions where the opening of divided 
water discharge port 44 matches to that of discharge 

15 port 41 . When only rotation angle detecting sensor 47 
detects or does not detect light, thus, a controller dis- 
criminates "the opening of divided water discharge port 
44 matches to that of discharge port 41 ". When both ro- 
tation angle detecting sensor 47 and stationary position 

20 sensor 48 detect light or neither of them detects light, 
the controller discriminates "rotary water dividing unit 40 
comes to a stationary position". Frame (water dividing 
means) 49 for supporting a driving motor has a function 
of fixing driving motor 42 to aqueduct 39. Driving motor 

25 42 is supported with frame 49 positioned to aqueduct 
39, and these may be integrally structured. Rotary water 
dividing unit 40, rotating shaft 45, oil seal 46, frame 49 
for supporting a driving motor, a driving shaft 80, and 
driving motor 42 constitute a changeover unit. Aqueduct 

30 39, divided water output unit 43, and changeover unit 
101 constitute a water dividing means (water dividing 
apparatus 35). 

[0117] The number of discharge ports 41 in embodi- 
ment 7 is one; however, the number is not limited to this. 

35 However, the number of discharge ports 41 is preferably 
smaller than a number of feeding/discharging passages 
37. This produces a similar advantageousness. 
[0118] Discharge port 41 is formed in the side face of 
rotary water dividing unit 40 in embodiment 7; however, 

40 the present invention is not limited to this. Discharge port 
41 may be formed in a face substantially vertical to ro- 
tating shaft 45 and faced also to divided water discharge 
port 44 formed in divided water output unit 43. This pro- 
duces a similar advantageousness. 

45 [0119] Fig. 22 shows a state where rotary water divid- 
ing unit 40 rotates to sequentially match divided water 
discharge port 44 formed in the side face of rotary water 
dividing unit 40 to discharge port 41 communicating with 
each washing nozzle, and thus washing water is se- 

50 quentially fed to each washing nozzle. 

[0120] Fig. 23 shows variation of spray force of each 
washing nozzle during one rotation of rotary water di- 
viding unit 40. 

[0121] Various combinations of washing nozzles are 
55 considered in response to a condition such as a single- 
stack rack or a double-stack rack, but a washing method 
using a plurality of washing nozzles produces an advan- 
tageousness similar to that of embodiment 7. 
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[0122] Operations and functions of water dividing ap- 
paratus (water dividing means) 35, which is a charac- 
teristic structure of embodiment 7, will be described 
hereinafter. Washing water pressurized by washing 
pump 28 firstly passes through aqueduct 39 and dis- 
charges from discharge port 41 formed in rotary water 
dividing unit 40. At this time, rotary water dividing unit 
40 is continuously rotated at a low speed by driving mo- 
tor 42, and the opening position of discharge port 41 se- 
quentially matches to those of five divided water dis- 
charge ports 44. When these opening positions match 
to each other, the washing water is fed to each washing 
nozzle through each discharging passage. 
[0123] The operations will be described hereinafter. 
Stationary position sensor 48 and rotation angle detect- 
ing sensor 47 function to temporarily stop rotary water 
dividing unit 40 at a position where divided water dis- 
charge port 44 communicating with the lower face of 
washing nozzle 29 matches to discharge port 41 . At this 
time, the washing water is sprayed from washing nozzle 
30 for a certain time. Next, for feeding the washing water 
to washing nozzle 29, rotary water dividing unit 40 is ro- 
tated until discharge port 41 matches to divided water 
discharge port 44 communicating with washing nozzle 
29. After the stop of rotary water dividing unit 40 for the 
certain time, the rotary water dividing unit is rotated 
again. Such a series of operations are performed. Fig. 
23 shows spray force of each washing nozzle and op- 
erations of rotary water dividing unit 40. When rotary wa- 
ter dividing unit 40 is rotated continuously, opening area 
between discharge port 41 and divided water discharge 
port 44 gradually changes, and therefore the spray force 
continuously changes. When rotary water dividing unit 
40 is temporarily stopped in an operation, the maximum 
spray force can be maintained for a certain time. 
[0124] The water dividing apparatus can thus switch 
between discharging passages for the washing water 
discharged from the washing pump, so that the washing 
pump power and a fed water amount required for oper- 
ating a single washing nozzle can operate a plurality of 
washing nozzles. 

[0125] When a conventional structure using only a 
single nozzle is changed to the structure using a plurality 
of washing nozzles, the washing performance can be 
improved using a washing pump having a power equiv- 
alent to that of a conventional pump. At this time, the fed 
water does not need to be increased, so that a longer 
operating time is not required. Consumed energy and 
water are saved, and high washing performance is ob- 
tained. 

[0126] In a conventional washing method where up- 
per and lower nozzles spray water simultaneously, wa- 
terf lows may interfere with each other on an eating uten- 
sil to disturb exhibition of original performance. In the 
washing method of embodiment 7, however, washing 
water is sequentially sprayed; so that the sprayed wash- 
ing water flows do not interfere with each other and thus 
efficient washing is obtained. 



[0127] In a primary washing process ora rinsing proc- 
ess in embodiment 7, the controller is controlled so that 
the washing water is finally sprayed from a washing noz- 
zle disposed on the top face or a side face of the washing 

5 tub. The structure is firstly described. Stationary position 
detecting slit 51 formed in rotation detecting disk 67 is 
set so that the slit matches to discharge port 41 and di- 
vided water discharge port 44 for discharging the wash- 
ing water to washing nozzle 30 disposed in the upper 

10 part of washing tub 22. 

[0128] Each washing nozzle sequentially sprays the 
washing water also in a rinsing process. In closing of the 
rinsing process, controller 38 performs the following 
control. Rotary water dividing unit 40 is temporarily 

15 stopped based on a signal of stationary position sensor 
48 in consideration of the rotation speed andthe position 
of rotary water dividing unit 40 and a certain spray time 
from the upper part. The washing water is then sprayed 
from the upper part for the certain time. 

20 [0129] A specific spray method will be illustrated here- 
inafter. 

[0130] The primary washing time and the rinsing time 
in an operation program are generally set based on tim- 
ing and temperature of washing water. A heating/rinsing 

25 process finally performed in the rinsing process finishes 
when the temperature of the washing water reaches 
about 70°. The rinsing process comprises a process of 
performing a rinsing operation controlled based on two 
or three time periods and the heating/rinsing process 

30 controlled based on the temperature of the washing wa- 
ter. The heating/rinsing process has a process of raising 
the temperature of the washing water to about 70°. 
[0131] In the primary washing process andthe rinsing 
process controlled based on time, therefore, rotary wa- 

35 ter dividing unit 40 is firstly moved to a stationary posi- 
tion, an operation is then started, a spray time and a 
stop time of each washing nozzle of rotary water dividing 
unit 40 are set, and finally the washing water is sprayed 
from the washing nozzle disposed on the top face orthe 

40 side face. The controller thus controls the operation. 
[0132] The fed water amount and the temperature of 
the washing water during waterfeeding vary in the heat- 
ing/rinsing process, so that finishing timing of the heat- 
ing and rinsing cannot be specified. However, the sta- 

45 tionary position of the rotary water dividing unit is set to 
a spray position from the washing nozzle disposed on 
the top face or the side face, thereby finishing the oper- 
ation when the temperature of the washing water rises 
to a temperature close to a value for finishing the heating 

50 and rinsing. Otherwise, after temperature rising, the 
washing water is sprayed from the washing nozzle dis- 
posed on the top face orthe side face and then the op- 
eration is finished. In the process of stopping the oper- 
ation based on a time control, the spray time or the stop 

55 time in the operation is changed in response to the fin- 
ishing timing, thereby realizing the operation of embod- 
iment 7. A performing method of these operations is de- 
termined based on a characteristic of any process. 
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[0133] The washing water is sprayed to eating uten- 
sils from the upper part in closing of any process in em- 
bodiment 7. Therefore, dirt is easily removed from the 
eating utensils to allow certain rinsing. Re-adhesion of 
the dirt to the rim at the bottom of a cup can be mini- 
mized. Fine garbage or the like adhered to the eating 
utensils can be discharged early in the washing process. 
The washing performance is further improved. 
[0134] When the process of performing the rinsing 
from the upper part is performed in at least several rins- 
ing processes, its advantageousness can be obtained. 
However, when the rinsing from the upper part is per- 
formed in all rinsing processes and the primary washing 
process, the advantageousness is further improved. 
[0135] Regarding the spray time of each washing 
means, the controller controls rotation angle detecting 
sensor 47, stationary position sensor 48, and driving 
motor 42 in a structure of embodiment 7, and thus the 
spray time of the washing water from each washing 
means can be arbitrarily set. Dirt adhered to eating uten- 
sils is easily removed or is hardly removed depending 
on types of the dirt, when the eating utensils are washed. 
For example, a grain of rice or the like adhered to a rice 
bowl is hardly removed, and dirt on a teacup or the like 
is relatively easily removed. The rack in the dishwasher 
is designed so that setting positions of the eating uten- 
sils in response to types of the eating utensils are re- 
stricted to some extent. A spray mechanism from the 
washing nozzles is designed in response to this. 
[0136] The washing nozzle for spraying the washing 
water toward a setting position of the teacup having the 
hardly removed dirt requires a long spray time in em- 
bodiment 7. A washing nozzle for spraying the washing 
water to a vessel for small articles also requires a spray 
time longerthan that of the other washing nozzles. Here, 
the dirt adhered to the vessel is easily removed by the 
spray from the upper part. Thus, a spray time of each 
washing nozzle can be set, in consideration of easiness 
of removal of the dirt and a spray direction where the 
dirt is easily removed depending on an eating utensil 
arrangement. As an example, a spray time of each 
washing nozzle is set so that spray times for a place 
having hard-to-remove dirt, a place having easy-to-re- 
move dirt, and the other places are 30 seconds, 5 sec- 
onds, 10 seconds, respectively. 

[0137] In the dishwasher accommodating eating 
utensils having differently hard-to-remove dirt, thus, the 
operation having an optimal spray time corresponding 
to characteristics of eating utensils and dirt allows more 
efficient washing, prevents washing failure, and pro- 
vides high washing performance. 
[0138] Spray times in the primary washing process 
and the rinsing process will be described hereinafter. 
The spray time is defined as shown below in embodi- 
ment 7. The spray time means a certain time in which 
any washing nozzle sprays the washing water in a state 
where discharge port 41 is stopped temporarily. Espe- 
cially, the spray time in the primary washing process is 



called a first spray time, and the spray time in the rinsing 
process is called a second spray time. 
[0139] The controller in embodiment 7 is operated so 
that the first spray time is longer than the second spray 

5 time. In the primary washing process, essentially, a 
chemical force due to detergent and a washing force 
due to heat are combined for washing in orderto remove 
dirt adhered to eating utensils from the eating utensils. 
Especially, in the case of using of a machine force gen- 

10 erated by the spray of the washing water, high washing 
performance is obtained by spraying a large quantity of 
washing water at a time, rather than by spraying a small 
quantity of washing water several times. On the contra- 
ry, in the rinsing process, a spraying of the washing wa- 

15 ter and several water dischargings and water feedings 
are repeated in a short time to mainly wash away fine 
dirt adhered to the eating utensils or the inside of the 
washing tub. The eating utensils are more certainly 
rinsed in a short time by spraying the washing water to 

20 the eating utensils uniformly from the most possible di- 
rections. In other words, preferably, the first spray time 
is set long and the washing is certainly performed, and 
the second spray time is set short and the number of 
sprayings from each washing nozzle is increased. As 

25 an example, preferably, the first spray time is 1 0 sec- 
onds, and the second spray time is 5 seconds. 
[0140] In the washing in embodiment 7, therefore, the 
optimal spray time of each washing nozzle is set, there- 
by realizing high washing performance. 

30 [0141] The water dividing structure illustrated in em- 
bodiment 7, the operating method of spraying the wash- 
ing water from the upper part in closing of the operation, 
spray time difference between the primary washing 
process and the rinsing process, and the operating 

35 method allowing setting of the spray time of each wash- 
ing nozzle in any process do not need to be wholly re- 
alized. For example, each process or each element may 
be independent. All processes in the washing process 
do not need to be performed. For example, at least one 

40 process in it may be performed, and a similar advanta- 
geousness can be produced. 

[0142] The rotary water dividing unit in embodiment 7 
mainly rotates and stops repeatedly; however, the 
present invention is not limited to this. A rotary water 

45 dividing unit may be continuously moved. In the latter 
case, the rotation speed is varied to perform an opera- 
tion similar to that in embodiment 7. Thus, a similar ad- 
vantageousness can be produced. A structure in which 
the rotary water dividing unit rotates at a constant speed 

50 is also allowed, and a similar advantageousness can be 
produced. 

Exemplary embodiment 8 

55 [0143] Fig. 24 is a fragmentary sectional view show- 
ing a double-stack rack of a dishwasher in accordance 
with exemplary embodiment 8. Fig. 25 is a fragmentary 
perspective view of a water dividing means of the dish- 
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washer. 

[0144] The washer of exemplary embodiment 8 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0145] The rack of the dishwasher comprises upper 
rack 121 and lower rack 122. Washing water discharged 
from discharge port 1 02 formed in rotary water dividing 
unit 1 24 is discharged to two washing nozzles; washing 
nozzle 72 for the upper rack and washing nozzle 73 for 
the lower rack. Divided water output unit 126 therefore 
has two divided water discharge ports 75. 
[0146] Basic structures and operations of the water 
dividing means in exemplary embodiment 8 are similar 
to those in exemplary embodiment 1 . Elements of ex- 
emplary embodiment 8 similar to those in exemplary 
embodiment 1 have the same reference numbers, and 
the descriptions of those elements are omitted. 
[0147] Operations and functions will be described 
hereinafter. As discussed above, the dishwasher of em- 
bodiment 8 has a structure in which the rack comprises 
the upper and lower racks and the upper and lower racks 
have washing nozzles 72, 73, respectively. In this struc- 
ture, washing water can be sequentially sprayed to usu- 
al upper and lower washing nozzles using water dividing 
apparatus 35, and further washing nozzle 72 for the up- 
per rack or washing nozzle 73 for the lower rack can be 
easily individually operated. For washing eating utensils 
such as cups low in height together, for example, a user 
sets the eating utensils into upper rack 121 , pushes an 
upper rack washing course switch (not shown) formed 
on an operating unit (not shown) to select a washing 
course for the eating utensils in the upper rack. At this 
time, discharge port 1 02 rotates until it faces divided wa- 
ter discharge port 75 communicating with washing noz- 
zle 72 for the upper rack. The washing water is sprayed 
from washing nozzle 72 to wash the eating utensils in 
upper rack 121 . A water amount fed to washing tub 22 
is less than that for washing the eating utensils accom- 
modated in both the upper and lower racks. Therefore, 
the time required for raising washing temperature is re- 
duced, and the washing time can be reduced. 
[0148] For washing large cooking utensils such as a 
bowl, a pan, and a frying pan used for cooking, these 
cooking utensils are set into lower rack 122 capable of 
easily holding bulky eating utensils having large volume. 
A lower rack washing course switch (not shown) formed 
on the operating unit (not shown) is pushed to wash 
these cooking utensils. An operation of discharge port 
1 02 is opposite against the operation discussed above, 
and discharge port 102 rotates until it faces divided wa- 
ter discharge port 75 communicating with washing noz- 
zle 73 for the lower rack. The washing water is sprayed 
from washing nozzle 73 to wash the eating utensils in 
lower rack 1 22. Thus, the water consumption is reduced 
and the washing time can be reduced, similarly to the 
case of washing of the upper rack. The power consump- 
tion is also reduced. 

[0149] In embodiment 8, a washing means can be se- 



lectively operated in response to types or volume of eat- 
ing utensils. The eating utensils can be concentratively 
and efficiently washed. 

5 Exemplary embodiment 9 

[0150] Fig. 26 is an exploded perspective view of a 
water dividing means of a dishwasher in accordance 
with exemplary embodiment 9 of the present invention. 

10 Fig. 27 is a perspective view showing spray of washing 
water in the dishwasher. Fig. 28 is a sectional view 
showing a rack state in the dishwasher. 
[0151] The washer of exemplary embodiment 9 dif- 
fers from that of exemplary embodiment 1 in the follow- 

15 ing structure. 

[0152] A body, of which depth is shorter than width, 
includes two washing nozzles disposed in the lower part 
of a wash ing tub, and a water dividing means, as shown 
in Fig. 26, Fig. 27, and Fig. 28. Thus, only left rack 110 

20 or right rack 111 can be washed. An operation of se- 
quentially spraying the washing water from all washing 
means is performed in any washing process. 
[0153] Basic structures and operations of the water 
dividing means in exemplary embodiment 9 are similar 

25 to those in exemplary embodiment 1 . Elements of ex- 
emplary embodiment 9 similar to those in exemplary 
embodiment 1 have the same reference numbers, and 
the descriptions of those elements are omitted. 
[0154] In Fig. 26, the washing water is sprayed only 

30 to the left rack or the right rack. Driving motor 86 is 
formed of a direct current motor capable of rotating for- 
wardly and reversely, and four divided water discharge 
ports communicating with left and right washing nozzles 
90, 91 , 92, 93 are formed of divided water discharge port 

35 1 03 for the lower left washing nozzle, divided water dis- 
charge port 1 04 for the upper left washing nozzle, divid- 
ed water discharge port 1 05 for the upper right washing 
nozzle, and divided water discharge port 1 06 for the low- 
er right washing nozzle. For washing only the left rack, 

40 controller 38 controls rotary water dividing unit 40 to for- 
ward ly and reversely rotate it between divided water dis- 
charge port 103 for the lower left washing nozzle and 
divided water discharge port 1 04forthe upper left wash- 
ing nozzle. For washing only the right rack, controller 38 

45 controls rotary water dividing unit 40 to forwardly and 
reversely rotate it between divided water discharge port 
105 and divided water discharge port 106. 
[0155] In Fig. 27, the washing nozzles comprise lower 
left washing nozzle 90, upper left washing nozzle 91 , 

50 upper right washing nozzle 92, and lower right washing 
nozzle 93. Operating unit 94 includes operating switch 
185 for making right and left washing nozzles sequen- 
tially spray the washing water, left operating switch 1 86 
for making upper and lower washing nozzles on the left 

55 side alternately spray the washing water, right operating 
switch 1 87, and an washing course selecting switch 1 88 
for being selected in response to dirt of eating utensils. 
[0156] In Fig. 28, washing tub 22 is provided with two 
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racks, left rack 151 and right rack 152, and these racks 
can be drawn independently. Respective rack configu- 
rations of left rack 151 and right rack 152 are the same. 
The same volume of eating utensils having the same 
configuration can be set into each rack. 
[0157] Functions for independently washing eating 
utensils accommodated in left rack 151 and right rack 
1 52 will be firstly described. As well known in a common 
home, volume of eating utensils set into the dishwasher 
and setting timing vary between a weekday and a holi- 
day, or between breakfast or dinner and lunch. For ex- 
ample, in a conventional dishwasher, when a dinnertim- 
ing of a housewife and a child differs from that of a mas- 
ter, generally, eating utensils of the master as the last to 
have the dinner are set into the rack, and then a washing 
operation for the eating utensils of all members is start- 
ed. In this method, however, the eating utensils of the 
housewife and the child that are firstly set into the rack 
are let stand for a long time until the operation of the 
dishwasher. Therefore, disadvantageously, dirt adhered 
to the eating utensils is hardly removed, and washing 
quality is degraded. Another disadvantageousness oc- 
curs when eating utensils corresponding to a half of the 
number of members are set into one rack, for example, 
when plates are set on the left side in the rack and rice 
bowls are set on the right side in the rack. In other words, 
all washing nozzles must be operated in order to wash 
the eating utensils, in spite of a half volume of eating 
utensils. 

[0158] In embodiment 9, however, a half volume of 
eating utensils can be washed with less fed water, so 
that eating utensils having the dirt are not let stand use- 
lessly and clearing of the table can be finished early. 
[0159] When a washing operation is repeated using 
only part of a plurality of washing nozzles, generally, gar- 
bage orsoil water partially accumulates on the non-used 
side in the washing tub, and therefore generates odor 
and is unsanitary. 

[0160] In the structures described in embodiment 9 
and embodiment 8, however, an operation of sequen- 
tially spraying washing water from all washing means is 
performed in a primary washing process or in a rinsing 
process. Therefore, even when only part of washing 
means is operated, the entire inside of the washing tub 
is washed with all washing means and thus the inside 
of the washing tub can be kept clean. 
[0161] The function and the operating method using 
a plurality of racks and the operating method of sequen- 
tially spraying washing water from all washing means in 
closing of a process do not need to be wholly performed. 
For example, each of them may be independently per- 
formed. 

Exemplary embodiment 10 

[0162] Fig. 29 is an exploded perspective view of a 
water dividing structure of a dishwasher in accordance 
with exemplary embodiment 1 0 of the present invention. 



Fig. 30 is a fragmentary sectional view of a changeover 
unit of the dishwasher. 

[0163] The washer of exemplary embodiment 1 0 dif- 
fers from that of exemplary embodiment 1 in the follow- 

5 ing structure. 

[0164] Two discharge ports 41 are arranged not to si- 
multaneously match to divided water discharge port 44, 
as shown in Fig. 29 and Fig. 30. A positional relation of 
them is kept so that passage pressure loss does not oc- 

10 cur when rotary water dividing unit 40 rotates to match 
discharge port 41 to divided water discharge port 44 and 
washing water from discharge port 41 flows into divided 
water discharge port 44. 

[0165] Two discharge ports 41 are arranged on the 
*5 same circumference of rotary water dividing unit 40 in 
embodiment 1 0. Two additional discharge ports 41 may 
be formed on a different circumference, but in this case, 
it is prohibited that all discharge ports 41 match to a plu- 
rality of divided water discharge ports 44. Thus, high ad- 
vantageousness is produced. 

[0166] In Fig. 30, rotary water dividing unit 40 rotates 
to sequentially match divided water discharge ports 44 
formed in the side face of the rotary water dividing unit 
to discharge ports 41 communicating with respective 
washing nozzles and to sequentially feed the washing 
waterto respective washing nozzles. An effective open- 
ing area between discharge port 41 and divided water 
discharge port 44 continuously varies with rotating rota- 
ry water dividing unit 40. When the effective opening ar- 
ea is maximum, namely when discharge port 41 match- 
es to divided water discharge port 44, maximum flow 
rate is supplied to the washing nozzle. At this time, var- 
iation of the effective opening area occurs at two points. 
Discharge port 41 and divided water discharge port 44 
are arranged so that the sum of the effective opening 
areas at two points substantially equals to an area of 
one discharge port 41 . The effective opening area de- 
termined by a relative positional relation between dis- 
charge ports 41 and divided water discharge ports 44 is 
used for determining a circulated flow rate of a washing 
pump. The effective opening area is suppressed to a 
value that is derived by subtracting the area of one dis- 
charge port 41 from the area of all discharge ports 41 . 
Thus, when there are three discharge ports 41 , the dis- 
charge ports 41 are arranged so as to suppress the ef- 
fective opening area to the area of about two discharge 
ports 41 . For feeding the washing water to all washing 
nozzles at a time, a large washing pump is required and 
the fed water must be increased. Disadvantageously a 
mechanism unit is enlarged, the washing time is elon- 
gated, and water consumption is increased. The effec- 
tive opening area depends on the number of washing 
nozzles, the number of discharge ports, and power of 
the washing pump. For reducing fed water, the effective 
opening area may be suppressed to a value not smaller 
than a value that is derived by subtracting the area of 
one discharge port from the area of all discharge ports. 
[0167] In such conventional washer employing a plu- 
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rality of washing nozzles, the washing water must be 
simultaneously fed to washing nozzles, and therefore a 
large washing pump and much fed water are required. 
[0168] In the washer in embodiment 10, however, a 
water dividing apparatus can switch between discharg- 
ing passages of washing water discharged from a wash- 
ing pump. Therefore, the washing pump's power and the 
fed water amount required for operating a single wash- 
ing nozzle can operate a plurality of washing nozzles. 
[0169] As a result, the mechanism unit and products 
are downsized. Capacity for eating utensils is expand- 
ed, energy and water are largely saved, and the oper- 
ating time is shortened. 

Exemplary embodiment 11 

[0170] Fig. 31 is a fragmentary sectional view of a 
changeover unit of a dishwasher in accordance with ex- 
emplary embodiment 11 of the present invention. 
[0171] The washer of exemplary embodiment 11 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0172] As shown in Fig. 31, the opening of one dis- 
charge port 41 a of two discharge ports has a rectangular 
or substantially elliptical shape circumferentially longer 
than that of another discharge port 41b. Rotary water 
dividing unit 40 is rotated by driving motor 42 that simply 
continuously rotates at a constant speed without requir- 
ing the detection of a position or a rotation angle. Basic 
structures and functions for forming a water dividing 
means are similarto those of exemplary embodiment 1 . 
Elements of exemplary embodiment 1 1 similar to those 
in exemplary embodiment 1 have the same reference 
numbers, and the descriptions of those elements are 
omitted. 

[0173] Operations and functions will be described 
hereinafter. Since a plurality of divided water discharge 
ports 44 have the same shape and rotary water dividing 
unit 40 rotates at a constant speed, spray time of the 
washing water by each washing nozzle for one spray 
increases with increasing circumferential circular arc 
length of the discharge port. When the washing water is 
discharged from two discharge ports having different cir- 
cular arc length to respective divided water discharge 
ports 44, the washing water is sprayed from one wash- 
ing nozzle alternately in two different spray times. Es- 
pecially, when there are many washing nozzles and dis- 
charge ports, the washing water is sprayed simultane- 
ously from a plurality of washing nozzles, and therefore 
washing waters sprayed from adjacent washing nozzles 
interfere with each other to degrade washing perform- 
ance. Specifically, when the washing waters collide 
against each other before collision of the washing wa- 
ters against eating utensils, washing energy applied to 
dirt adhered to the eating utensils reduces. When a 
washing water flow collides against a washing water 
flow on an eating utensil for rinsing garbage, the rinsing 
performance is reduced. Degradation of the washing 



performance thus occurs. 

[0174] In exemplary embodiment 11 , however, spray 
timings of washing waters from respective washing noz- 
zles can be arbitrarily staggered. The washing waters 

5 sprayed from respective washing nozzles can be there- 
fore prevented from interfering with each other, and the 
degradation of the washing performance which disad- 
vantageous^ occurs in a simultaneously washing meth- 
od of multi washing nozzles can be extensively reduced. 

10 Stable and high washing performance, energy saving, 
and speedy washing can be realized. 
[0175] The driving motor of the rotary water dividing 
unit continuously operates in embodiment 11 , sothatthe 
speed of the driving motor does not need be varied and 

15 a detecting unit for a position of a feeding/discharging 
passage is not required. This simplifies the structure and 
reduces the cost. 

Exemplary embodiment 12 

20 

[0176] Fig. 32 is a fragmentary sectional view of a 
changeover unit of a dishwasher in accordance with ex- 
emplary embodiment 12 of the present invention. 
[0177] The washer of exemplary embodiment 1 2 dif- 
25 fers from that of exemplary embodiment 1 0 in the fol- 
lowing structure. 

[0178] As shown in Fig. 32, discharge ports are ar- 
ranged in a rotary water dividing unit so that any one of 
washing means discharges washing water. Basic struc- 

30 tures and operations of the water dividing means are 
similarto those in exemplary embodiment 1 . Elements 
of exemplary embodiment 12 similar to those in exem- 
plary embodiment 1 have the same reference numbers, 
and the descriptions of those elements are omitted. 

35 [0179] Operations and functions will be described 
hereinafter. In an operation in which rotary water divid- 
ing unit 40 is rotated to direct the washing water dis- 
charged from washing pump 28, a plurality of discharge 
ports 41 always communicate with one divided water 

40 discharge port 44, and the washing water is not simul- 
taneously discharged to the washing passages. The 
washing water is always sprayed from one place while 
the plurality of washing nozzles are sequentially 
switched. Washing pump 28 requires pump power for 

45 dashing water corresponding to only one discharge port 
41 , though washing pump 28 has the plurality of wash- 
ing nozzles and discharge port 41 . When a small wash- 
ing pump with a small flow rate can be used ; fed water 
reserved into washing tub 22 can be reduced. The re- 

50 duction of the flow quantity can further shorten warming 
time of the washing water. Energy saving , speedy wash- 
ing, and water saving can be realized. The washing 
pump can be downsized, so that a space of a mecha- 
nism unit in a body can be reduced and therefore a dish- 

55 washer having expanded washing capacity is obtained. 
A body dimension is reduced. The downsizing of the 
body improves the installing ability that most severely 
disturbs the spread of dishwashers. 
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[0180] The washing energy, namely the product of 
discharge pressure and discharge flow quantity , in em- 
bodiment 1 2 is less than that in embodiment 1 . However, 
the fed water of the washer in embodiment 12 can be 
reduced than that of the washer in embodiment 1 . 5 
Therefore, the warming time of the washing washer in 
the washer in embodiment 12 is shortened, more ther- 
mal energy can be applied to eating utensils, and thus 
high washing performance can be kept. 

w 

Exemplary embodiment 13 

[0181] Fig. 33 is a fragmentary perspective view of a 
changeover unit of a dishwasher in accordance with ex- 
emplary embodiment 1 3 of the present invention. Fig. 3 15 
and Fig. 4 is a sectional view of a passage varying 
means of the dishwasher 

[0182] The washer of exemplary embodiment 1 3 dif- 
fers from that of exemplary embodiment 10 in the fol- 
lowing structure. 20 
[0183] As shown in Fig. 13 and Fig. 14, discharge 
ports in rotary water dividing unit 40 are rectangular, and 
have two types of openings: normal type discharge port 
41b and horizontally long type discharge port 41a. Di- 
vided water discharge ports also have two types of 25 
openings; normal type divided water discharge port 45b 
and horizontally long type divided water discharge port 
45a. Washing/discharging passage 70 communicating 
with horizontally long type divided water discharge port 
45a and spray port 17 of washing nozzle 150 have a 30 
larger cross section area than that of feeding/discharg- 
ing passage 37. A passage varying means for varying 
passage cross section area is disposed in horizontally 
long type feeding/discharging passage 70 of divided wa- 
ter output unit 43. Variable valve 172 is turnably dis- 35 
posed in feeding/discharging passage 70. Spring 74 dis- 
posed onturningshaft173 of variable valve 1 72 presses 
variable valve 1 72 against the inner wall of feeding/dis- 
charging passage 70. Rod 177 has a function of press- 
ing variable valve 1 72. Rod 1 77 is slidably mounted on 40 
the wall face of feeding/discharging passage 70 via oil 
seal 178. Rod 177 linearly slides between pinion 179 
disposed on rod 1 77 and rack 1 82 mounted on rod driv- 
ing motor 181 , thereby varying the passage cross sec- 
tion area. A turning angle of variable valve 172 is de- 45 
tected by detecting an initial position and a stroke of rod 
177. 

[0184] Variable valve 172, turning shaft 173, spring 
74, rod 177, oil seal 178, pinion 179, rod driving motor 
181, and rack 182 constitute the passage varying 50 
means. For moving the rod, a mechanism for moving 
the rod with a solenoid coil, an air pump, a fluid pump, 
or a cam is used, besides the rack or the pinion (not 
shown). 

[0185] Basic structures and functions for forming a 55 
water dividing means are similar to those of exemplary 
embodiment 1 . Elements of exemplary embodiment 13 
similar to those in exemplary embodiment 1 have the 



same reference numbers, and the descriptions of those 
elements are omitted. 

[0186] Operations and functions will be described 
hereinafter. Spray time of washing water from a wash- 
ing'means, spray pressure, and spray flow quantity can 
be variously changed with a matching manner between 
each discharge port and each divided water discharge 
port. For example, when washing nozzle 88 communi- 
cating with normal opening type divided water discharge 
port 45b overlaps on normal opening type discharge 
port 41b, washing water is sprayed at normal pressure 
A1 and normal flow quantity B1 and for a spray time. 
Next, when washing nozzle 88 overlaps on horizontally 
long type discharge port 41a, the washing water is 
sprayed at normal pressure A1 and normal flow quantity 
B1 and for spray time C2 longer by time corresponding 
to the horizontally long length. 

[0187] When washing nozzle 189 with a large flow 
rate communicating with horizontally long type divided 
water discharge port 45a overlaps on normal opening 
type discharge port 41b, washing water is sprayed at 
slightly low pressure A2 and normal flow quantity B1 and 
for spray time C2. Next, when washing nozzle 1 89 over- 
laps on horizontally long type discharge port 41a, the 
washing water is sprayed at low pressure A3 and large 
flow quantity B2 and for further long spray time C3. In 
other words, A1>A2>A3, B1<B2, andC1<C2<C3. 
[0188] A washing time of a specific washing means 
can be therefore set longer than usual. High advanta- 
geousness is produced for washing of stubborn dirt such 
as a grain of rice. Spray of the washing water at the low 
pressure but large flow rate is highly effective for rinsing 
garbage attached to eating utensils. When the washing 
water is sprayed from the upper part of washing tub 22, 
the washing effect is further improved. Variation of the 
discharge pressure or discharge flow quantity causes 
change of theflow rate or the spray angle of the washing 
means. A dishwasher for washing eating utensils more 
widely and highly efficiently is obtained. 
[0189] When few eating utensils are washed, a pas- 
sage varying means is perfectly closed to stop the spray 
from part of washing means. At this time, spray time of 
the other washing means increases. Therefore, high 
washing performance can be exhibited for a shorter 
time. 

[0190] When eating utensils having stubborn dirt are 
washed, high-pressure washing is effective. The pas- 
sage varying means is narrowed to allow the spray of 
high-pressure washing water. Therefore, speedy wash- 
ing is allowed. A dishwasher that changes a washing 
method in response to quantity and quality of the dirt 
adhered to eating utensils is thus obtained. 
[0191] Discharge ports or feeding/discharging pas- 
sages described in embodiment 13 may have a sub- 
stantially rectangular, circular, or elliptic cross section, 
or combination of them. Such structure can produce a 
similar advantageousness. The structure in which the 
feeding/discharging passages have a passage change- 
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over unit has been described in embodiment 13, but the 
present invention is not limited to this. The passage 
changeover unit may be disposed in a divided water dis- 
charge unit to vary opening area of the divided water 
discharge ports. This produces a similar advantageous- 
ness. Opening shapes of the divided water discharge 
ports and the passage varying means do not need to be 
realized integrally. For example, elements can be inde- 
pendently formed. The washing nozzle for washing a 
hard-to-wash grain of rice is set to discharge the wash- 
ing water for a longer time than the other washing noz- 
zles, thereby shortening the washing time. 

Exemplary embodiment 14 

[0192] Fig. 35 is a perspective view of a changeover 
unit of a dishwasher in accordance with exemplary em- 
bodiment 14 of the present invention. Fig. 36 is a frag- 
mentary sectional view of the changeover unit of the 
dishwasher. Fig. 37 is a graph showing variation in dis- 
charge pressure of each washing nozzle and a washing 
pump percycle of a rotary water dividing unit of the dish- 
washer. 

[0193] The washer of exemplary embodiment 1 4 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0194] As shown in Fig. 35, Fig. 36, and Fig. 37, di- 
vided water discharge ports 44 and feeding/discharging 
passages 37 communicating with them have two types 
of combinations having a different passage cross sec- 
tion area. A passage cross section area of a first com- 
bination of first divided water discharge port 44a and first 
feeding/discharging passage 37a communicating with it 
is largerthan an opening area of discharge port 41 . This 
passage cross section area is further largerthan pas- 
sage cross section area of the other four combinations 
of second divided water discharge ports 44b and second 
feeding/discharging passages 37b communicating with 
them. When rotary water dividing unit 40 rotates to 
match discharge port 41 to first divided water discharge 
port 44a, they keep such a positional relation that pas- 
sage loss does not occur when washing water from dis- 
charge port 41 flows into divided water discharge port 
44a. Only one first divided water discharge port 44a has 
an opening area largerthan that of discharge port 41 in 
embodiment 14, but the present invention is not limited 
to this. Two, three, or all of the other divided water dis- 
charge ports 44 may have an opening area largerthan 
that of discharge port 41 . This case also produce a sim- 
ilar advantageousness. 

[0195] In Fig. 36, rotary water dividing unit 40 rotates 
to sequentially match divided water discharge ports 44 
formed in its side face to discharge port 41 communi- 
cating with each washing nozzle, thereby sequentially 
feeding the washing water to each washing nozzle. Fig. 
36 shows a structure where discharge port 41 is formed 
in the cylindrical side face of rotary water dividing unit 
40 and a structure where discharge port 41 is formed in 



a plane part formed on the cylindrical side face. When 
discharge port 41 is formed in the cylindrical side face 
of rotary water dividing unit 40, circumferential direction 
length L2 of discharge port 41 is equal to or longerthan 

5 circular arc length L1 between adjacent divided water 
discharge ports 44. When discharge port 41 is formed 
in the plane part disposed on the cylindrical side face of 
rotary water dividing unit 40, length L3 of discharge port 
41 is equal to or longerthan circular arc length L1 . This 

io point is different from that of embodiment 1 . 

[0196] Fig. 37 shows variation in spray force of each 
washing nozzle and discharge pressure of washing 
pump 28 for one rotation of rotary water dividing unit 40. 
[0197] Basic structures and functions for forming a 

15 water dividing means are similar to those of exemplary 
embodiment 1 . Elements of exemplary embodiment 14 
similar to those in exemplary embodiment 1 have the 
same reference numbers, and the descriptions of those 
elements are omitted. 

20 [0198] Operations and functions of water dividing ap- 
paratus (water dividing means) 35, namely a character- 
istic structure of exemplary embodiment 14, will be de- 
scribed hereinafter. The washing water pressurized by 
washing pump 28 firstly flows through aqueduct 39 and 

25 discharges from discharge port 41 formed in rotary wa- 
ter dividing unit 40. Atthistime, rotary water dividing unit 
40 is continuously rotated at a low speed by driving mo- 
tor 42, and the opening position of discharge port 41 se- 
quentially matches to the opening positions of five divid- 

30 ed water discharge ports 44. When the opening posi- 
tions match to each other, the washing water is fed 
through respective feeding/discharging passages 37 to 
washing nozzle 29 (lower face), a washing nozzle for 
the right side face (not shown), washing nozzle 31 (back 

35 face), washing nozzle 32 (left side face), and washing 
nozzle 30 (top face), sequentially. Since divided water 
discharge port 44a and feeding/discharging passage 
37a have the passage cross section larger than the 
opening area of discharge port 41, passage pressure 

40 loss caused by switching between washing water's di- 
rections can be reduced. Therefore, a smaller washing 
pump can be used. Therefore, energy consumption, 
noise, and cost can be reduced. 

[0199] Since circumferential length L2 of discharge 
45 port 41 is equal to or more than circular arc length L1 
between adjacent divided water discharge ports 44, dis- 
charge port 41 certainly matches to any divided water 
discharge port 44 wherever discharge port 41 lies during 
the rotation of rotary water dividing unit 40. Therefore, 
50 a trouble that no washing nozzle discharges the wash- 
ing water is prevented. The washing pump is prevented 
from being closed, thereby mitigating pressure rising of 
each part in the feeding/discharging passage, prevent- 
ing the washing waterfrom leaking out of the dishwash- 
55 er through a seal part or a joint part, and improving du- 
rability. 

[0200] The opening area and the opening length of 
the divided water discharge port described in embodi- 
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ment 1 4 do not need to be wholly realized, and the ele- 
ments can be independently formed. 

Exemplary embodiment 15 

[0201] Fig. 38 is a sectional view of a water dividing 
structure of a dishwasher in accordance with exemplary 
embodiment 15 of the present invention. Fig. 39 is an 
exploded perspective view of the water dividing struc- 
ture of the dishwasher. 

[0202] The washer of exemplary embodiment 1 5 dif- 
fers from that of exemplary embodiment 14 in the fol- 
lowing structure. 

[0203] As shown in Fig. 38 and Fig. 39, divided water 
discharge port 76 has a rectangular shape circumferen- 
tially longer than that of discharge port 41 . First feeding/ 
discharging passage 77 comprises two passages: pas- 
sage 78 having a cross section area that changes from 
a cross section area of first divided water discharge port 
76 to that of second feeding/discharging passage 37b; 
and passages 79 having a cross section equal to that of 
second divided water discharge ports 44b. Rotary water 
dividing unit 40 is rotated by driving motor 1 25 that sim- 
ply continuously rotates at a constant speed without re- 
quiring the detection of a position or a rotation angle. 
Basic structures and functions for forming a water divid- 
ing means are similar to those of exemplary embodi- 
ment 1 . Elements of exemplary embodiment 15 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 

[0204] Operations and functions will be described 
hereinafter. Since rotary water dividing unit 40 is rotated 
at the constant speed, spray time of washing water by 
each washing nozzle for one spray increases with in- 
creasing circumferential circular arc length of the divid- 
ed water discharge port. First divided water discharge 
port 76 has a rectangular shape circumferentially longer 
than that of discharge port 41 . Therefore, the spray time 
of the washing nozzle is longer than those of the other 
washing nozzles. 

[0205] The washing nozzle for washing out a conven- 
tionally hard-to-wash grain of rice is set to discharge the 
washing water for a longer time than those of the other 
washing nozzles, thereby shortening the washing time. 
For performing the operation discussed above, conven- 
tionally, there has been problems related to the volume 
and cost. For example, speed of the driving motor for 
rotating the rotary water dividing unit must be varied and 
a detecting unit for detecting positions of the feeding/ 
discharging passages is required. However, the washer 
of embodiment 15 does not require these elements. A 
simple and inexpensive washer is therefore obtained. 
[0206] Since passage 78 having a cross section that 
changes from a cross section of first divided water dis- 
charge port 76 to that of second feeding/discharging 
passage 37b is provided, the expansion of the passage 
can be prevented from increasing circulated washing 



water. Therefore, reduction of fed water allows shorten- 
ing of warming time, and the washing time and energy 
consumption can be reduced. 

[0207] The discharge port or the feeding/discharging 
5 passages described in embodiment 1 5 may have a sub- 
stantially rectangular, circular, or elliptic cross section, 
or combination of them. Any shape can produce a sim- 
ilar advantageousness. The opening shape of the first 
rotary water dividing unit and a variable passage dis- 
10 cussed in embodiment 15 do not need to be wholly re- 
alized, and the elements can be independently formed. 

Exemplary embodiment 16 

15 [0208] Fig. 40 is a fragmentary sectional view of a 
changeover unit of a dishwasher in accordance with ex- 
emplary embodiment 16 of the present invention. Fig. 
41 is a graph showing variation in discharge pressure 
of each washing nozzle and a washing pump per cycle 

20 of a rotary water dividing unit of the dishwasher. 

[0209] The washer of exemplary embodiment 1 6 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0210] As shown in Fig. 40, circumferential direction 
25 length of discharge port 41 is equal to or longer than the 
sum of circular arc length of divided water discharge port 
44 and circular arc length between divided water dis- 
charge ports 44. Basic structures and functions for form- 
ing a water dividing means are similar to those of exem- 
30 piary embodiment 1. Elements of exemplary embodi- 
ment 16 similar to those in exemplary embodiment 1 
have the same reference numbers, and the descriptions 
of those elements are omitted. 

[0211] In embodiment 16, during the rotation of rotary 
35 water dividing unit 40, a feeding/discharging passage 
having an area equal to the opening area of discharge 
port 41 can be secured wherever discharge port 41 lies. 
Only steady load is applied to washing pump 28 as 
shown in Fig. 40, a circulated washing water amount dis- 
40 charged from a washing pump can be always kept con- 
stant. Therefore, pressure applied to a connection part 
or a seal part in the feeding/discharging passage is pre- 
vented from varying, and endurance reliability is pre- 
vented from degrading. Individual washing energy dis- 
45 charged from each washing means varies periodically, 
but the entire washing means can always apply constant 
washing energy to eating utensils. Therefore, the eating 
utensils can be washed efficiently. 



[0212] Fig. 42 is a sectional view of a dishwasher in 
accordance with exemplary embodiment 17 of the 
present invention. 
55 [0213] The washer of exemplary embodiment 1 7 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0214] As shown in Fig. 42, fan 191 is disposed via 



50 Exemplary embodiment 17 
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open/close valve 190 in feeding/discharging passage 
37 between washing pump 28 and water dividing appa- 
ratus 35. 

[0215] Basic structures and functions for forming a 
water dividing means are similar to those of exemplary 
embodiment 1 . Elements of exemplary embodiment 17 
similar to those in exemplary embodiment 1 have the 
same reference numbers, and descriptions of those el- 
ements are omitted. 

[0216] Open/close valve 190 and fan 191 constitute 
a blowing means. 

[0217] Open/close valve 190 is closed so as to pre- 
vent washing water in a washing passagefrom intruding 
into fan 1 91 during washing. When drying air is intended 
to be jet, open/close valve 190 is opened. At this time, 
the drying air is jet to eating utensils sequentially from 
valious washing nozzles with water dividing apparatus 
35. 

[0218] Thus, the aircan be sequentially jet from a plu- 
rality of washing nozzles in the structure of exemplary 
embodiment 1 7. The washing water containing dirt can 
be removed from the eating utensils during a draining 
operation in a rinsing process, so that the rinsing per- 
formance improves. The drying air is efficiently jet to the 
eating utensils in a drying process, so that the drying 
performance improves. The air is jet not simultaneously 
but sequentially from a plurality of washing means, so 
that a small blowing means can be used. Especially 
when components are overlapped and accommodated 
in a rack in a component washer for washing the com- 
ponents, the drying air is jet from various directions and 
therefore the drying time can be extremely reduced. 
[0219] Washing pump 28 may be used as the blowing 
means itself (not shown). Rotation speed of washing 
pump 28 is increased in this structure, thereby jetting 
high-pressure air to eating utensils. 
[0220] Washing nozzles efficiently jet drying air to the 
eating utensils while rotating, so that soil water can be 
widely removed in the rinsing process, the rinsing per- 
formance further improve, and the speed drying of the 
eating utensils is allowed. This structure requires no 
open/close valve, so that the structure can be realized 
more simply and at a low cost. 

Exemplary embodiment 18 

[0221] Fig. 11 is a sectional view of a dishwasher in 
accordance with exemplary embodiment 18 of the 
present invention. Fig. 1 1 is the same as the view of the 
dishwasher in accordance with exemplary embodiment 
2 discussed above. Fig. 12 is a fragmentary sectional 
view showing a structure of a water dividing means and 
flow of washing water in the dishwasher. 
[0222] The washer of exemplary embodiment 1 8 dif- 
fers from that of exemplary embodiment 1 in the follow- 
ing structure. 

[0223] As shown in Fig. 11, one of feeding/discharg- 
ing passages 37 is communicated with draining pas- 



sage (function means) 69. Another feeding/discharging 
passage 37 is communicated with garbage collecting fil- 
ter (function means, foreign matter collecting means) 
120. 

5 [0224] Elements of exemplary embodiment 1 8 similar 
to those in exemplary embodiment 1 have the same ref- 
erence numbers, and the descriptions of those elements 
are omitted. 

[0225] Operations and functions will be described 

10 hereinafter. The washer of embodiment 1 individually re- 
quires drain pump 33; however, in the washer of embod- 
iment 1 8, washing pump 28 can function as drain pump 
33 since one of feeding/discharging passages 37 com- 
municates with draining passage 69. Rotary water di- 

15 viding unit 40 in the washer is controlled so that dis- 
charge port 41 is not turned to feeding/discharging pas- 
sages 37 communicating with draining passage 69 in a 
washing process but water is drained through draining 
passage 69 only in a draining process. When the wash- 

20 ing water leaks from water dividing apparatus 35 to 
draining passage 69 during washing, a drain open/close 
valve or a check valve (not shown) is disposed in feed- 
ing/discharging passages 37 between water dividing 
apparatus 35 and draining passage 69. Otherwise, a 

25 gap between discharge port 41 and divided water dis- 
charge port 44 is sealed. The following operation is also 
considered. During the washing, the rotary water divid- 
ing unit is continuously rotated in a constant direction, 
and the washing water is not drained out of the washer 

30 through the draining passage thanks to the open/close 
valve. During the draining, the discharge port in the ro- 
tary water dividing unit is operated so as to make the 
washing water flow to the draining passage. 
[0226] One of feeding/discharging passages 37 com- 

35 municates with garbage collecting filter (foreign matter 
collecting means) 120 for collecting garbage in the 
washing water. When rotary water dividing unit 40 con- 
tinuously rotates in one direction, the soiled washing wa- 
ter is intermittently sprayed to garbage collecting filter 

40 1 20 to collect dirt during washing. By the completion of 
washing process and the rinsing process, dirt such as 
the garbage can be mostly collected by garbage collect- 
ing filter 1 20. Spray time for garbage collecting filter 1 20 
can be extended by control of the rotary water dividing 

45 unit. The garbage can be certainly collected even in a 
short washing time. Additionally, the following method 
can be used: a method of forwardly and reversely rotat- 
ing rotary water dividing unit 40 so as to prevent the 
washing water from being fed to feeding/discharging 

50 passages 37 for collecting garbage in the final rinsing 
process; or a method of rotating rotary water dividing 
unit 40 in one direction and installing the drain open/ 
close valve (not shown) in feeding/discharging passag- 
es 37 between water dividing apparatus 35 and garbage 

55 collecting filter 120. Thus, the washing water does not 
flow through the garbage, but only fresh water is used 
for washing the eating utensils. The garbage is therefore 
prevented from re-adhering to the eating utensils. 
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Washed eating utensils are sanitary. 
[0227] In embodiment 18, thus, without installing an- 
other new feeding/discharging passage, the washing 
water discharged by a washing water feeding means 
can be fed to a function means such as garbage collect- 
ing filter by accurately controlling washing flow quantity , 
spray time, and spray timing using a water dividing 
means. A washing pump is used as a drain pump to 
downsize a mechanism unit and reduce the cost. Dis- 
charge pressure of the washing pump can be used as 
a driving source for moving a movable unit such as an 
open/close valve disposed in the function means, with- 
out requiring any solenoid valve or the other driving 
source. 

[0228] All elements in the garbage collecting structure 
and the drain structure do not need to be integrally 
formed, and each element may be independently 
formed. In embodiment 18, washing nozzles are dis- 
posed at the tops of feeding/discharging passages and 
one of the feeding/discharging passages is provided 
with not the washing nozzle but the garbage collecting 
filter, or the washing pump communicating with the 
draining passage is used as the drain pump. However, 
the present invention is not limited tothis. As the function 
means, adetergentthrowing apparatus, a detergent dis- 
solving apparatus, a water softener, an ion generating 
apparatus using acid or alkali, or a clarifying apparatus 
can be used. When the drying air generated by the blow- 
ing means is used as the function means as shown in 
embodiment 1 7, forexample, the drying airmay be used 
as a driving source for opening or closing a lid of an ex- 
haust port. The drying air is also used as cooling air for 
dehumidifying and drying, or as drawing-in air for intro- 
ducing outside air. 

INDUSTRIAL APPLICABILITY 

[0229] A washer structure of the present invention al- 
lows spray of washing water to any objects to be washed 
from a plurality of directions without increasing fed wa- 
ter. High efficient washing allowing shorter washing can 
be realized. The number of rinsings is decreased, ener- 
gy consumption is reduced, and also waterconsumption 
is reduced. The objects to be washed can be easily set 
at setting positions in a rack, and therefore a washer 
having high setting ability can be obtained. 



Claims 

1. A washer comprising: 

(a) a plurality of washing means for spraying 
washing water to an object to be washed from 
various directions, each of said plurality of 
washing means having a spray port, the wash- 
ing water being sprayed from the spray port; 

(b) washing water feeding means for feeding 



the washing water to said washing means; and 
(c) controlling means for controlling an opera- 
tion of said washing water feeding means, 

5 wherein the washing water is sequentially fed 

to each of said plurality of washing means. 

2. A washer according to claim 1 further comprising: 

10 (d) a rack for holding the object to be washed; 

(e) a washing tub for accommodating said rack, 
said washing tub having an opening; and 

(f) a cover for opening or closing the opening in 
said washing tub. 

15 

3. A washer according to claim 2 further comprising: 

(g) a passage for feeding/discharging the water 
(feeding/discharging passage) for coupling 

20 said washing water feeding means with said 

washing means; and 

(h) water dividing means disposed in said feed- 
ing passage and having driving means. 

25 4. a washer according to claim 3, wherein 

said water dividing means comprises: 

(1 ) an aqueduct for guiding the washing water 
pressurized by said washing water feeding 

30 means; 

(2) a divided water output unit having a plurality 
of divided water discharge ports and said plu- 
rality of feeding/discharging passages, each of 
said feeding/discharging passages being cou- 

35 pied to each of the divided water discharge 

ports; and 

(3) a rotary water dividing unit having a dis- 
charge port, wherein the rotary water dividing 
unit is rotatably disposed at a position facing 

40 the divided water output unit and is rotated by 

the driving means, and the discharge port dis- 
charges the washing water fed from the aque- 
duct, 

45 each of said washing means is coupled to 

each of said feeding/discharging passages, 

the discharge port and the plurality of divided 
water discharge ports are arranged so that, during 
the rotation of the rotary water dividing unit, the dis- 

50 charge port sequentially faces the respective divid- 
ed water discharge ports to feed the washing water 
discharged from the discharge port sequentially to 
said respective passages, and 

the washing water pressurized by said wash- 

55 ing water feeding means flows through the aque- 
duct, is discharged from the discharge port in the 
rotating rotary water dividing unit, isfed sequentially 
to each of said plurality of feeding/discharging pas- 
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sages, is guided to each of said washing means, 
and is sprayed from each of said washing means. 

5. A washer according to claim 4, wherein 

the discharge port comprises a plurality of dis- 5 
charge ports, 

the rotary water dividing unit has a substan- 
tially cylindrical surface, 

the plurality of discharge ports are formed in 
any part of the substantially cylindrical surface, and 10 

the washing water discharged from the plural- 
ity of discharge ports is sprayed simultaneously 
from at leasttwo of said plurality of washing means, 
and the washing water is sprayed sequentially by 
said washing means one after another. 15 

6. A washer according to claim 4, wherein 

the driving means has a function of setting any 
rotation speed of the rotary water dividing unit, and 

the rotary water dividing unit rotates at the set 20 
rotation speed. 

7. A washer according to claim 4, wherein 

the driving means has rotation angle detect- 
ing means for detecting a rotation angle of the rotary 25 
water dividing unit. 

8. A washer according to claim 4, wherein 

the driving means forwardly and reversely ro- 
tates the rotary water dividing unit. 30 



said washing water feeding means comprises 
awashing pump having awashing pump discharge 
port, 

the driving means has a driving shaft, 
the driving shaft is disposed in a substantially 
identical direction to a flow direction of the washing 
water discharged from said washing water feeding 
means, and 

the driving means is disposed on an opposite 
side against the washing pump discharge port with 
respect to the rotary water dividing unit. 

13. A washer according to claim 4, wherein 

the divided water output unit has a divided wa- 
ter discharge port, 

said washing water feeding means has a 
washing pump discharge port, and 

the divided water discharge port is formed at 
a position higher than the washing pump discharge 
port. 

14. A washer according to claim 4, wherein 

the rotary water dividing unit has at least one 
curved surface of a conical surface and a cylindrical 
surface having a rotating axis, and 

the discharge port is formed in the curved sur- 
face. 

15. A washer according to claim 3, wherein 

said water dividing means comprises: 



(1 ) an aqueduct for guiding the washing water 
pressurized by said washing water feeding 
means; 

35 (2) a divided water output unit having a plurality 

of divided water discharge ports and said plu- 
rality of feeding/discharging passages, each of 
said feeding/discharging passages being cou- 
pled to each of the divided water discharge 
40 ports; and 

(3) a changeover unit for switching a flow pas- 
sage of the washing water fed from the aque- 
duct, wherein the changeover unit has a rotary 
water dividing unit having a discharge port, the 
45 rotary water dividing unit is rotatably disposed 

at a position facing the divided water output unit 
and is rotated by the driving means, and the dis- 
charge port dischargesthe washing water guid- 
ed from the aqueduct, 

50 



9. A washer according to claim 4, wherein 

the discharge port comprises a plurality of dis- 
charge ports, 

the rotary water dividing unit has a substan- 
tially cylindrical surface, and 

the plurality of discharge ports are formed in 
the substantially cylindrical surface of the rotary wa- 
ter dividing unit so that respective rotation tracks of 
the plurality of discharge ports are different from 
each other. 

1 0. A washer according to claim 4, wherein 

the discharge port comprises a plurality of dis- 
charge ports, 

the plurality of discharge ports are formed in 
the rotary water dividing unit, and 

at least one of the plurality of discharge ports 
is formed in a surface substantially vertical to a ro- 
tating shaft of the rotary water dividing unit. 

1 1 . A washer according to claim 4, wherein 

the rotary water dividing unit has a rotating 
shaft, and 

the rotating shaft is disposed substantially 55 
horizontally. 

1 2. A washer according to claim 4, wherein 



a cross section area of at least a first divided 
water discharge port of the plurality of divided water 
discharge ports and a passage cross section area 
of a first feeding/discharging passage communicat- 
ing with the first divided water discharge port are 
larger than an opening area of the discharge port, 
respectively, 

the discharge port and the plurality of divided 
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water discharge ports are formed so that, during ro- 
tation of the rotary water dividing unit, the discharge 
port sequentially faces the respective divided water 
discharge ports to feed the washing water dis- 
charged from the discharge port sequentially to the 5 
respective divided water discharge ports, and 

the washing water pressurized by said wash- 
ing water feeding means flows through the aque- 
duct, is discharged from the discharge port in the 
rotating rotary water dividing unit, is fed sequentially 10 
to each of said plurality of feeding/discharging pas- 
sages, is guided to each of said washing means, 
and is sprayed from each of said washing means. 

16. A washer according to claim 15, 15 

wherein the opening of the first divided water 
discharge port has a rectangular or substantially el- 
liptical shape circumferentially longer than a shape 
of the opening of the discharge port. 

20 

17. A washer according to claim 16, 

wherein thefirstfeeding/discharging passage 
is formed of a passage for changing the cross sec- 
tion area of the first divided water discharge port to 
a passage cross section area of a second feeding/ 25 
discharging passage and a passage having a cross 
section area substantially identical to a passage 
cross section area of a second divided water dis- 
charge port. 

30 

18. A washer according to claim 4, wherein 

the rotary water dividing unit has the plurality 
of divided water discharge ports, and 

a circumferential direction length of the dis- 
charge port is substantially equal to or longer than 35 
a circular arc length between respective openings 
of adjacent divided water discharge ports. 

1 9. A washer according to claim 4, wherein 

the rotary water dividing unit has the plurality 40 
of divided water discharge ports, and 

a circumferential length of the discharge port 
is substantially equal to or longer than a sum of a 
circular arc length of the divided water discharge 
port lying at any position and a circular arc length 45 
between respective openings of adjacent divided 
water discharge ports. 

20. A washer according to claim 3, wherein 

said water dividing means comprises: 50 

(1 ) an aqueduct for guiding the washing water 
pressurized by said washing water feeding 
means; 

(2) a divided water output unit having a plurality 55 
of divided water discharge ports and said plu- 
rality of feeding/discharging passages, each of 
said feeding/discharging passages being cou- 



pled to each of the divided water discharge 
ports; and 

(3) a changeover unit for switching a flow pas- 
sage of the washing water fed from the aque- 
duct, wherein the changeover unit has a rotary 
water dividing unit having a plurality of dis- 
charge ports, the rotary water dividing unit is 
rotatably disposed at a position facing the di- 
vided water output unit and is rotated by the 
driving means, and the plurality of discharge 
ports discharge the washing water guided from 
the aqueduct, 

the rotary water dividing unit and the divided 
water output unit are disposed so as to prevent all 
of the plurality of discharge ports from simultane- 
ously communicating with the plurality of divided 
water discharge ports during an changeover oper- 
ation of the changeover unit, 

the discharge ports sequentially face the re- 
spective divided water discharge ports to feed the 
washing water discharged from the discharge ports 
sequentially to the respective divided water dis- 
charge ports when the rotary water dividing unit ro- 
tates, and 

the washing water pressurized by said wash- 
ing water feeding means flows through the aque- 
duct, is discharged from the discharge port in the 
rotating rotary water dividing unit, isfed sequentially 
to each of said plurality of feeding/discharging pas- 
sages, is guided to each of said washing means, 
and is sprayed from each of said washing means. 

21. A washer according to claim 20, 

wherein an opening of at least one of the plu- 
rality of discharge ports has a rectangular or sub- 
stantially elliptical shape circumferentially longer 
than shapes of the openings of the other discharge 
ports. 

22. A washer according to claim 20, 

wherein the plurality of discharge ports and 
the plurality of divided water discharge ports are 
formed in the rotary water dividing unit and the di- 
vided water output unit, respectively, so that the 
washing water is always discharged from one of 
said plurality of washing means. 

23. A washer according to claim 20, wherein 

an opening of at least a first divided water dis- 
charge port of the plurality of divided water dis- 
charge ports has a rectangular or substantially el- 
liptical shape circumferentially longer than shapes 
of the openings of the other divided water discharge 
ports, and 

a first feeding/discharging passage communi- 
cating with the first divided water discharge port has 
a cross section area larger than cross section areas 
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of the other feeding/discharging passages. 

24. A washer according to claim 20, 

wherein the divided water output unit has 
ones of the plurality of divided water discharge ports 
and passage varying means for varying passage 
cross sections of said feeding/discharging passag- 
es. 

25. A washer according to claim 2 or claim 4, 

wherein said controlling means controls an 
operating method so as to spray the washing water 
from any one of said plurality of washing means. 

26. A washer according to claim 25, wherein 

said water dividing means has rotational po- 
sition detecting means, and 

said controlling means controls the operating 
method so as to spray the washing water from one 
of a substantially upper part and a substantially side 
part of said washing tub in closing of at least any 
rinsing process of a washing process. 

27. A washer according to claim 25, wherein 

said water dividing means has a function of 
controlling a feeding time of the washing water to 
each of said washing means, and 

said controlling means controls the operating 
method for spraying so that a spray time of each of 
said washing means is set to a predetermined time. 

28. A washer according to claim 25, 

wherein said controlling means controls the 
operating method so that a first spray time of each 
of said washing means in a primary washing proc- 
ess is longer than a second spray time of each of 
said washing means in a rinsing process. 

29. A washer according to claim 25, wherein 

said water dividing means feeds the washing 
water to a specific washing means of said plurality 
of washing means, and 

said controlling means controls the operating 
method so that the washing water is selectively 
sprayed to the object to be washed accommodated 
in a partial region of said rack. 

30. A washer according to claim 25, wherein 

said rack comprises a plurality of racks, 
the object to be washed comprises a plurality 

of eating utensils having a substantially similar 

shape, and 

the plurality of eating utensils are placed in the 
plurality of racks. 

31. A washer according to claim 29, 

wherein said controlling means controls an 
operating method in any washing process so that 



the washing water is sequentially sprayed from all 
of said plurality of washing means. 

32. A washer according to claim 30, 
5 wherein said controlling means controls an 

operating method in any washing process so that 
the washing water is sequentially sprayed from all 
of said plurality of washing means. 

10 33. A washer according to claim 3 further comprising 
(g) function means, 

wherein at least one of said feeding/discharg- 
ing passages communicates with said function 
means other than said plurality of washing means. 

15 

34. A washer according to claim 4 further comprising 

(g) a draining passage for draining the wash- 
ing water out of said washing tub, 

wherein one of said plurality of feeding/dis- 
20 charging passages communicates with said drain- 
ing passage. 

35. A washer according to claim 33, 

wherein said function means has foreign mat- 
25 ter collecting means for collecting a foreign matter 
in the washing water. 

36. A washer according to claim 2, 

wherein at least one of said plurality of wash- 
30 ing means sprays the washing water while turning. 

37. A washer according to claim 2, 

wherein said washing waterfeeding means is 
vertically disposed. 

35 

38. A washer according to claim 2 or claim 4 further 
comprising 

(i) blowing means for feeding air, 
wherein said blowing means has a fan and an 
40 open/close valve, 

the open/close valve has a function of switch- 
ing between the washing water and the air, and 

the air is sequentially fed from said plurality of 
washing means after switching of the open/close 
45 valve. 

39. A washer according to claim 38, wherein 

said washing water feeding means has a 
pump, 

50 the pump has both a function of feeding the 

washing water and a function of feeding wind, and 
the pump feeds the wind after switching of the 
open/close valve. 

55 40. A washer according to claim 2 further comprising 

(h) water dividing means disposed between 
said washing water feeding means and said plural- 
ity of washing means, 
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wherein said water dividing means includes a 
rotary water dividing unit having a discharge port 
and a divided water output unit having a plurality of 
divided water discharge ports, 

each of said plurality of washing means com- 5 
municates with each of the divided water discharge 
ports, 

the divided water output unit is engaged with 
the rotary water dividing unit so that the discharge 
port sequentially faces to and communicates with 10 
each of the divided water discharge ports when the 
rotary water dividing unit rotates, and 

the washing water fed from said washing wa- 
terfeeding means is discharged from the discharge 
port in the rotating rotary water dividing unit, se- 15 
quentiallyfedto each of the divided water discharge 
ports, guided to each of said washing means, and 
sprayed from each of said washing means. 

41. A washer according to claim 4, 20 

wherein the driving means controls the rotary 
water dividing unit so as to face an opening of the 
discharge port to openings of the divided water dis- 
charge ports in a process of feeding the washing 
water to said washing tub. 25 

42. A washer according to claim 4, 

wherein the driving means rotates the rotary 
water dividing unit in a process of feeding the wash- 
ing water to said washing tub. 30 

43. A washer according to claim 4, 

wherein the driving means controls the rotary 
water dividing unit so as to face an opening of the 
discharge port to openings of the divided water dis- 35 
charge ports in a process of draining the washing 
water. 

44. A washer according to claim 4, 

wherein the driving means rotates the rotary 40 
waterdividingunit in a process of drainingthewash- 
ing water. 
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FIG. 37 
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FIG. 41 
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FIG. 42 
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FIG. 43 
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Reference numerals in the drawings 

17 Spray port 

21 Body 

22 Washing tub 

23 Cover 
25 Rack 

28 Washing pump (washing water feeding means) 

29 Washing nozzle (washing means) 

30 Washing nozzle (washing means) 

31 Washing nozzle (washing means) 

32 Washing nozzle (washing means) 

33 Drain pump 

35 Water dividing apparatus 

37 Washing/discharging passage 
37a First feeding/discharging passage 
37b Second feeding/discharging passage 

38 Controller (controlling means, rotation angle detecting means) 

39 Aqueduct (water dividing means) 

40 Rotary water dividing unit (water dividing means) 

41 Discharge port 

41a Horizontally long type discharge port 

41 b Normal type discharge port 

42 Driving motor (driving means, water dividing means, rotation angle detecting 
means) 

43 Divided water output unit (water dividing means) 

44 Divided water discharge port 

44a First divided water discharge port 

44b Second divided water discharge port 

45 Rotating shaft 

45a Horizontally long type divided water discharge port 

45b Normal type divided water discharge port 

46 Oil seal 

47 Rotation angle detecting sensor (rotation angle detecting means) 

48 Stationary position sensor for positioning (rotation angle detecting means, 
rotational position detecting means) 

49 Frame for supporting driving motor 
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50 Slit for detecting rotation angle 

51 Slit for detecting stationary position (rotational position detecting means) 

52 Rotating nozzle (washing means) 

53 Bar nozzle (washing means) 

54 Rotating nozzle (washing means) 

55 Fixed nozzle (washing means) 

56 Rotating nozzle (washing means) 

57 Rotating nozzle (washing means) 

58 Fixed nozzle (washing means) 

59 Fixed nozzle (washing means) 

60 Fixed nozzle (washing means) 

61 Rotating nozzle (washing means) 

62 Rotating nozzle (washing means) 

63 Rotating nozzle (washing means) 

64 Rotating nozzle (washing means) 

65 Rotating nozzle (washing means) 

66 Rotating nozzle (washing means) 

67 Rotation detecting disk (rotation angle detecting means, rotational position 
detecting means) 

69 Draining passage (function means) 

70 Washing/discharging passage 

71 Driving shaft 

72 Washing nozzle for upper rack 

73 Washing nozzle for lower rack 

74 Spring (passage varying means) 

75 Divided water discharge port 

76 First divided water discharge port 

77 First feeding/discharging passage 
78, 79 Passages 

80 Driving shaft 

81 Feed water port of the washing pump 

82 Divided water discharge port 
83, 89, 96, 102 Discharge ports 

84 Rotary water dividing unit 

85 Rotating shaft 

86 Driving motor (driving means) 
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87 Aqueduct 

88 Washing nozzle 

90 Lower left washing nozzle 

91 Upper left washing nozzle 

92 Upper right washing nozzle 

93 Lower right washing nozzle 

94 Operating unit 

95 Rotary water dividing unit 

97 Divided water output unit 

98 Divided water discharge port 

101 Changeover unit (water dividing means) 

103 Divided water discharge port for lower left washing nozzle 

104 Divided water discharge port for upper left washing nozzle 

105 Divided water discharge port for upper right washing nozzle 

106 Divided water discharge port for lower right washing nozzle 

110 Left rack 

111 Right rack 

120 Garbage collecting filter (foreign matter collecting means, function means) 

121 Upper rack 

122 Lower rack 

1 24 Rotary water dividing unit 

125 Driving motor (driving means) 

1 26 Divided water output unit (passage varying means) 

130 Rotating nozzle 

131 Rotating nozzle 

132 Rotating nozzle 

150 Washing nozzle 

151 Left rack 

152 Right rack 

172 Variable valve (passage varying means) 

173 Turning shaft (passage varying means) 

177 Rod (passage varying means) 

178 Oil seal (passage varying means) 

179 Pinion (passage varying means) 

181 Rod driving motor (passage varying means) 

182 Rack (passage varying means) 
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185 Operating switch 

1 86 Left operating switch 

1 87 Right operating switch 

1 88 Washing course selecting switch 

1 89 Washing nozzle for high flow rate 

1 90 Open/close valve (blowing means) 

191 Fan (blowing means) 
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